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(54) TMe: PYRIMIDINE DBRIVAnVES AND THEIR USE AS CB2 MODUIATORS 

(57) Abstract: This relates to novel pyiimidine derivatives, phannaceutical compositions containing these compounds and their use 
in the treatment of diseases, particoloriy pain, which diseases are caused directly or indirectly by an increase or decrease in activity 
of die cannabinoid receptor. 



wo 2004/018433 



PCT/EP2003/009217 



PYRIMIDINE DERIVATIVES AND THEIR USB AS CB2 MODULATORS 

ongpfflg smce the 1940 s,eviaenc ^ - j^^genUjjnted by Ihe lack of receptor 

iiieiii»c«"i«" r In view of its location. It was called the 

lines and only to a lesser extent, at the penpherallevcl. inviewoiiu. "> 
Imes, and, ^ SeeMatsudaetal., "Structare of aCannabinoidRecqtorand 

cenlralrec^torC "^'^J^^^^' T^esecond 
p^ct.onalE^re.^0^^^ 
} camiabmoidreceptar(CB2)wa3i<ientme J "Molecular Characterization of a 
psychoactive effects of the cannabinoids. See Mmffo et el., ^"^^'^ 
P^heialReceptorforCaimbinoids."Natffie.Vol.365,pp.6^^^ 

^ t^rrsome conipoundshavebeeapreparedwirichare capable of actmgas afeo^s^ 
onboth^— i-i^^tors. For e«unple. use of derivatives of dihydro^le-(l ,2,3- 
. "M4^^eiu^t,n^tof^a.con.andtheuseofd^^^^^^^ 
^;.asirnrn.no.odulatorso.psychot^^^^ 
neuropathologies, nngraine, epilepsy, glaucoma, etc are Known, see 
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and EP 576357, respectively. However, because these compoimds are active on both the CBl and 
CB2 receptor, they can lead to serious psychoactive effects. 

The foregoing indications and the preferential localisation of tiie CB2 receptor in the 
system confirms a specific role of CB2 in modulating the immune and anti-inflammatoxy 
5 response to stunoli of different sources. 

The total size of &e patient populatira suffering firom pain is vast (almost 300 million), 
dominated by those suffering firom back pain, osteo-arfliritic pain and post-operative paitL 
Neuropathic paia (associated with neuronal lesions such as those induced by diabetes, HIV, 
herpes infection, or stroke) occurs with lower, but still substantial prevalence, as does cancer paiiL 
i 0 The pafhogenic mechanisms that give rise to pain symptoms can be grouped into two 

main categories: 

- those that are components of inflammatory tissue responses (Inflammatory Pain); 

- those that result firom a neuronal lesion of some form (Neuropathic Pain). 
Chronic inflanimatory pain consists predominantly of osteo-arflmtis, chronic low back 

1 5 pain and rheumatoid arthritis. The pain results fipom acute and on-going injury and/or 
inflammation. There may be both spontaneous and provoked pain. 

There is an underlying pathological hypersensitivity as a result of physiological 
hyperexcitability and the release of inflammatory mediators which further potentiate this 
hyperexcitability. CB2 receptors are expressed on inflammatory cells (T cells, B cells, 
20 macrophages, mast cells) and mediate immune suppression througji inhibition of cellular 

interaction/ inflammatory mediator release. CB2 receptors may also be expressed on sensory 
nerve terminals and therefore directly inhibit hyperalgesia. 

The role of CB2 in immunomodulation, inflammation, osteoporosis, cardiovascular, renal 
and other disease conditions is now bemg examined. Inli^tofthefactthatcannabnioidsacton 
25 receptors capable of modulating different fimctional effects, and in view of flie low homology 
between CB2 and CBl , the importance of developing a class of drugs selective for the specific 
receptor sub-type is evident The natural or synthetic cannabinoids currently available do not 
fulfil this function because they are active on both receptors. 

Based on the fcwegomg, there is aneed for con?)ounds whicb are capable of selectively 
30 modulating the receptor for cannabinoids and, therefore, the pathologies associated with such 

receptors. Thus, CB2 modulators offer a unique ^jproach toward the pharmacotherapy of immune 
disorders, inflanmiation, osteoporosis, renal ischemia and other pathophysiological conditions. 

The present invention provides novel pyrinridine derivatives of formula (S) and 
pharmaceutically acceptable derivatives thereof, pharmaceutical compositions containing fliese 
35 compounds or derivatives, and their use as CB2 receptor modulators, which are uscfiil in the 
treatment of a variety of disorders. 

The present invention further conq)rises a method for treating disease mediated by CB2 
receptors in an animal, including humans, which conqmscs administering to an animal in need 
thereof an effective amount of a concpound of formula (J)ot2l pharmaceutically acceptable 
40 derivative thereof. 
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The inveation provides oaDpounds of fonmila (I): 




wherein: O {!) 

Y is pheayl, optianaUy substituted with one. two or toee substitueiite; 

R> is selected fromhydrogen. alkyl. Q^cycloaD^ aiidhalosubstitutedC„ dkyl; 

R*is(CH2),,^*wheremi80orl; ^^^^aa 
or R^RHogetherwithN to wMchlhey are attached form an optionally siibstitu^^ 

to 8- membered non-aromatic heterocyclyl ring; 

is an qptionaUy substituted 4- to 8- membered non-^matic heterocyclyl group, an 
optionally substitoted C« cycloalkyl groiq,. an optionally substituted stai^ or branched C^o 
attyLaCs-TcycloalkenylorR^ 

R* is selected from hydrogen, Cw alkyl. C« cycloalkyl, or halosubstitutedC,^ allqrl, 

COCHs.and SOzMe; 
R^is 




whereinpisO, lor2andXisCH2orO; 

R''ismethyl.chloroorCHxFnwhereinnisl,2.or3.xisO,lor2andnandxaddi^to 

^' R' is OH, C^alkoxy, NR^"", NHCOR', NHS0.R», SOqR'; 
R*°isHorCi^alkyI; 
R^'isHOTCi-ealkyl; 
R'isC^alkyi; 
qis0,lar2; 

and phannaceutically acceptable derivatives thereof. 

In one particular embodiment Y is a substituted phenyl. 

In one particular embodiment Y is substituted by 1 or 2 substituente. If mono- 
substituted, in one particular embodiment the substituent is in the 3 position. If di-substituted, m 
one particular embodiment the substituents are in the 2- and 4- positions. 

When Y is substituted, the substituent or substituents are preferably selected from 
alkyl, halosubstitutedC,.^ alkyl, Cr^ alkoxy. a hydroxy group, a cyano group, halo, a C,. 
^lsulfonylgroup.-COira..-l«COCH3and.COOH.Furftetmoreft^^^^ 
Stetituents canbe selected from halosubstitutedC.. alkoxy. and SO.NR-R'* wheremR^ andR 
are as defined above. Additionally the substituent or substiuents can be SCi^l. 

In one particular embodiment Y is substituted by chloro, fluoro, hromo, cyano. CF3, 
metl^l. CF3O- or SCH3 and methoxy. more particularly halo, cyano or melhoxy. 
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In one particular embodiment the compound of fonmila (I) is a compound of formula (la) 



(la) 
wherein; 

5 is selected from hydrogen, Ci^ aflcyl, Ca^cycloalkyl and halosubstitutedCi^ alkyl; 

is (CH2)mR^ where m is 0 or 1; 
or and R^ together with N to which they are attached form a 4- to 8- membered non- 
aiomatic ring selected from azetidinyl, pyrrolidinyl, morpholiivl, piperizmyl, piperidinyl, 
tetrahydropyridinyl, azapine, oxapine, azacyclooctanyl, a2aoxacycIooctanyl and 
1 0 azathiacyclooctanyl any of which can be unsubstituted or substituted by one, two or three 

substituents selected from Ci^ alkyl, C,-6 alkoxy, a hydroxy group, a cyano group, halo, sulfonyl 
group, methylsulfonyl, NR'^R**, NHCOCH3, (=0), and -CONHCHa. 

R^ is 2- or 3- azetidinyl, oxetanyl, thioxetanyl, Moxetanyl-s-oxide, thioxetanyl-s,s- 
dioxide, dioxalanyl, pyirohdinyl, tetrahydrofijranyl, tetrahydrothiophenyl, morpholinyl, 
1 5 piperidinyl, piperazinyl, tetrahydropyranyl, tetrahydrothiopyranyl, thiomorpholinyl, 
thiomorpholinyl-s,S"dioxide, tetrahydropyridinyl, azapine, oxapine, azacyclooctanyl, 
azaoxacyclooctaiQrl, azathiacyclooctanyl, oxacylcooctanyl, thiacyclooctanyl, a Cwcycloallcyl 
group, a straight or branched d-w alkyl, a C5-7 cycloalkenyl or R^ any of which can be 
unsubstituted or substituted by one, two or three substituents selected from Ci^ alkyl, Ci-6 alkoxy, 
20 a hydroxy group, a cyano group, halo, sulfonyl group, methylsulfonyl, NR^'R^, MHCOCH3, 

(=0),and-CONHCH3; 

R*** is selected from alkyl, halosubstftutedCi-6 alkyl, Q-e alkoxy, a hydroxy group, a 
cyano group, halo, a C^alkyl sulfonyl groi?), -CONH2, -NHCXXHa. -COOH, halosubstitutedC« 
alkoxy, SCx^alkyl and SOzNR'^R'^ 
25 R"^ is selected from hydrogen, Ci^ alkyl, Cs^cycloalkyl, or halosubstitutedCi^ alkyl, 

C0CH3,and S02Me; 
R'is 

■whereinp is 0, 1 or2 andX is CHj or 0; 
30 is iiie%l. chlOTO ot CHfatFn 'wfaerein nisl,2,or3,xis0,lor2andnandxaddiq)to 

3; 

is OH, C^oxy, WiV, NHCOR'. NHS02R^ SOqR'; 
R'^isHorCi^alkyl; 
R'*isHorC,4ialkyl; 

35 R'isCi.6altyl; 

qisO, 1 or 2; 
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disO, l,2or3 

and phaimaceutically ooceptMs derivatives thereof, 
to one particular embodiment R' is hydrogen. 

In one particular embodiment is C.^1 or hydrogen, more preferably methyl or 

5 hydrogen even more preferably hydrogen. 

Mtm^velyRWR^toge&erwithNto^chfl^yaieattachedformanoption^ 

substituted 5- or 6- memberednon-aromaticheterocyclyl ring. 

WhenR* andR^ together withN to which they are attached forma 4- to 8-membered 
non-aromaticheierocyclylringwMchis substituted, or whenR^issubstit^^ 
10 sub^tuents arepreferably selectedfrom: C.. alkyl, alkoxy, ahydro:^ group a jno group, 
halo or a sulfonyl group. Additionally the optional substituent(s) can be choosen ftom 
inefliylsulfonyl.NR»»R"*,NHCJOCH3, (=0). or -CONHCH3. 
toZparticularcmbodimentR^isCB^ 

preferably CF3. ^ 
15 In one particular embodiment R is 




Op 

y/bsxem p is 0, 1 or 2; 
In one particular embodiment R is OH. 



InoneparucmaremDouiiuciitxv 

tooneparticularembodimentR^isantqrtionaUysubstituted4-to8.memberedn^^ 
20 aronu.ticheterocyc]ylgroup.anoptionaUysub^tutMC3.cycloallqrlgroup.a^ 

substituted straight or branched Cho alkyl or R. 

inone^ticularembodiment when R' is an optionally substituted C«cycloaIkyl gro,^ 
oranoptionallysubstitixted4-to8-memberednonaromaticheterocyclyl,misl 

In oneparticular eaJjodimentR^" is anoptionally substituted Cs^ycloalkyl group or an 
25 opti«nallysubstituted4-or6-memberednonaromaticheterocyclyl. 

tooneparticularemobodimentR^ andR^togetiierwithNto which they are attached form 
a4- to 8-membered non-aromatic heterocyclyl ring which is selected ftom pyrrohdmyl, 
moipholinyl,piperizinyl,piperidinylandtetnihydropyridinyl. , ^^^^ 

to one particular embodiment when R' is nonaromatic heterocyclyl rt is selected ftom 
30 pyrrolidinyl. tetrahydroforanyl, tetrahydrothiophenyl, morpholinyl, piperidinyl. pq«mzmyl. 
teliahydropyranyl, tettahydrothiopyranyl, thiomorpholinyl, thiomorpholinyl-s,s-dio«de, 

'^'^^T^'^iLar embodiment the compomid of formula (I) is a compomi of formula (lb) 



^ O 




F 



35 



5 



V 
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wherein; 

is pyirolidinyl, tetrahydrofliranyl, tetrahydrothiophenyl, tnorpholinyl, piperidinyl, 
piperazinyl, tetrahydropyranyl, tetrahydrothiopyranyl, thiomorpholinyl, thioinoipholiiiyl-s,s- 
dioxide, tetrahydropyridinyl, a Ca^ cycloalkyl group, any of which can be imsubstitutedor 
5 substituted by one, two or three substitueats selected from Ci-6 alkyl. Cm alkoxy, a hydroxy 
group, a cyano group, halo, sulfonyl group, methylsulfonyl, NR*5l"*, NHCOCH3, (=0), and - 
CONHCH3; 

is selected from chloro, fluoro, bromo, cyano, CF3, methyl, CF3O- or SCH3 and 

meihaxy] 

10 is selected from hydrogen or methyl; 

R'^isHorCi^alkyl; 

R^isHorC^alkyl; 

m is 0 or 1 

d is 0, 1, 2 or 3 and 
1 5 and pharmaceutically acceptable derivatiyes thereof. 

hi one particular embodiment mis 1. 

hi one particular embodiment the compound of formula (I) is a coir^wund of formula (Ic) 




F 



20 wherein; 

R^ and R^ together with N to which they are attached form a 5- to 6- membered ncm- 
aromatic ring selected from pyrrolidinyl, morpholinyl, piperizinyl, piperidinyl and 
tetiahydropjrridinyl, any of which can be unsubstituted or substituted by one, two or three 
substituents selected from Ci^ dkyU Ci^ alkoxy, a hydroxy group, a cyano group, halo, sulfonyl 
25 group, methylsulfonyl, NR''*R"', NHCOCH3, (=0), and HCONHCH3. 

R**^ is selected from chloro, fluoro, bromo, cyano, CF3, mefliyl, CF3O- or SCH3 and 
mefhoxy; 

R* is hydrogen or methyl; 
R*^isHorCwalkyl; 
30 R^'isHorCi.fialkyl; 

dis 0, 1, 2 or 3 and 

and pharmaceutically acceptable derivatives thereof. 

In one particular embodiment flie compounds are selective for CB2 over CBl . Pref<aably 
the compoimds are 100 fold selective i.e. coinpounds of formula © have an EC50 value at the 
35 cloned human cannabinoid CB2 receptor of at least 1 00 times the EC50 values at the cloned 
humna catmabinoid CBl receptor or have less than 10% eflBLcacy at the CB 1 receptor. 

The invention is described using the following definitions unless otherwise indicated. 

6 



i 



wo 2004/018433 PCTAEP2003/009217 

The tenn "phannaceutically acceptable derivative'' means any pharmaceoticaBy 
acceptable salt, ester, salt of such ester or solvate of liie compouads of formula (I); or any other 
compound which upon administration to the recipient is capable of providing (directly or 
indirectly) a compound of formula (t) or an active metabolite or residue thereof. 
5 It will be appreciated by those skilled in the art that compounds of fonnala (I) may be 

modified to provide pharmaceutically accqrtable derivatives thereof at any of the flmctional 
groups m the conqjounds, and that the compounds of formula CD may be derfvatised at more than 
one position. 

Itwillbeapiffedatedthat, for pharmaceutical use, Ihe salts referred to above will be 

10 physiologicafly acceptable salts, but other salts may find use, for example in the preparation of 

compounds of fiwrnnla Q) and the physiological acceptable salts thereof. Pharmaceutically acceptable 
salts inchide those describedby Berge, Bighley andMonldiouse , J. Pharm. Sci., 1977, 66, 1-19. The 
term "pharmaceuticany acceptable sails" refers to salts Fepaiedfiomphannaceutica]lyaccept£ible non- 
toxic bases inchiding inorganic bases and orgamc bases. Salts derived fiom inorganic bases include 

15 ^T.n^in.m., ^.mmonimiL calcium, copper, feme. fegous,hthium. magnesium, manganic salts, 

nfflnganou8,potessmm,80dium.zincandflielikB. Sails derived ftomphamiaceutically acceptable 
organic OBitodc bases inchide salts of primary, secondary, and tertiary amines, substituted ammes 
including naturaUy occurring substituted anrines, cychc amines, and basic ion exchange resins, such as 
arginine, betaine, caffeine, choline, N J^-dibenzyidhyleoediamine, diefliylamine, 2^efhylaminoeftfflno1, 

20 2-dimeihylaininoefhanol, eflianolamine, eflrylenediaminei N-eM-mraphoJi*, N-efl^rlpipeiidine, 

^ucanrine. ^uoosamine, Wstidinc, Mrabamine. isopropylamine, lysine, meihylghicamine, morpholine, 
pqierazm^ p^ieridine, polyamine resins, procaine, purines, theobromine, triefliylamine, trimethylamme, 
tripropyl amine, trDmefliaraine, and the like. When file compos 
imvbe prepared frompharmaceutical]yaccepli*len0nrt0jdc acids, inc^ 

25 adds. Suchacidsincludeacetic,benzene8ulfiHiic, benzoic, can^i^^ 

fimaric, ghicomc, ^utamic, hydrohronric, MrocWoric, isethionic, lactic, maldc, malic, mandehc. 
mefhanLdfomc, mucic, nibic, pamoic, pantothenic, phosphoric, succinic, sulfinic, tartaric,p- 

tolueoesulfonic acid, and the Hke. 

Preferred examples of pharmaoeuticaUy acceptable salts inchide fte ammoniuni, calchnn. 
30 imgnBshim.patosshim, andsodinmsalts.andthoseformedfiommaleic,fiimar^ ascorbic, 
pamoic, succmic, hydrochloric, sulfuric, bismethylenesaUcyhc, methanesulfonic, ethanedisulfonic. 
propioiric, tartaric, sahcyiic, citric, gluconic, aspartic, stearic, pahnitic, itaconic, glycohc, p- 
aminobenzoic, ^utamic, benzenesulfonic, cyclohexylsulfamic, phosphoric and nitric acids. 

The terms "halc^en oar halo' are used to refwesent fluorine, dilwine, bromine or iodine. 
35 The tarn 'afflyl' as a group or part of a group means a straight or branched chain alkyl 

group or combinations thereof for example a methyl, ethyl, n-prqpyl, i-propyl, n-butyl, s-butyl, t- 
butyl, pentyl, hexyl, 1,1-dimethylethyl, or combinations diereof 

The term ' alkoxy' as a group or as part of a group means a straight, bandied at cyclic diain 
aftyl groiq) havmg an oxygen atom attached to the chain, for example a meflioxy, elhoxy, n- 
40 propoxy, i-propoxy, n-butoxy, s-butoxy, t-butoxy group, pcntoxy, hexyloxy groiq), cyclopentoxy or 
cycloheiqrloxy groiqj. 

The teim 'cycloalkyr means a closed non-aromatic ring, fi)r example cyclobu^l, 

cyclopentyl, cyclohexji or <^loheptyl, or cyclooctyl. 
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The term 'cycloalkenyr as a group or part of a group means a non-aromatic ring, contaming 
at least one CH==CH moiety for example cyclobutenyl, cyclopentenyl, cyclohexenyl or 
cycloheptenyl, or cyclooctenyl. 

When and taken together with the N to \^ch they are attached form an optionflUy 

5 substituled hetcrocyclyl ring, the ring may optionally contain 1, 2, 3 or 4 fijrfher heteroatoms. 
The ring may be saturated or unsaturated. Preferably the further heteroatoms are selected from 
oxygen, nitrogen or sulphur. An example of a 4- membered heterocyclyl ring is azetidinyl. 
ExaiE5>les of 5- membered heterocyclyl rings include pyrrolidmyL Examples of 6-membered 
heterocyclyl rings are morphohnyl, piperiidnyl or piperidinyl. An additional exan:?»le is 

1 0 tetrahydropyridinyL Examjiles of a 7- menatbcred heterocyclyl ring are azapine or oxapme. 
Exanq)les of 8-membered heterocyclyl rings are azacyclooctanyl, azaoxacyclooctanyl or 
azathiacyclooctanyl. 

When is an optionally substituted non-aromatic heterocyclyl group, the ring may 
contain 1, 2, 3, or 4 heteroatoms- Preferably the heteroatoms are selected from oxygen, nitrogen 

15 or sulphur. Exaii?)les of 4- membered gcoxsps are 2- or 3- azetidinyl, oxetanyl, thioxetanyl, 

thioxetanyl-s-oxide, thioxetanyl-s,s-dioxide. Examples of 5- membered heterocyclyl groups in 
this instance include dioxalanyl, pyrrolidmyl or tetrahydroftiraityl or tetrahydrotfaiophenyL 
Exan^jles of 6-membered heterocyclyl groiqjs are morpholinyl, piperidinyl, piperazinyl, 
tetrahydropyranyl, tetrahydrolhiopyranyl, thiomoipholinyl or 1hiomflrpholmyl-s,B-dioxide. An 

20 additional example is tetrahydnq>yridinyL Exanqjles of a 7- membered hetero<ryclyl ring are 

azapine or oxapine. Exan^les of 8- membered groups are azacyclooctanyl, azaoxacyclooctanyl 
or azathiacyclooctanyl, oxacylcooctanyl, or thiacyclooctanyl. 

In one particular embodimCTt confounds of the present invention can be selected from: 
l-[2-(3-CHorophenylamino)-4-trifluoromethylpyrimidin-^ 

25 2<3-CHQrophenylamino)-4-trifluoTomethylpyrinridine-5^^ acid cyclopenlyhne%l- 
amide; 

1- [2-(3-adorophenylanmo)^trifluoroniethylp}a^ 

2- (3-CMorophenylamino)-4-trifluoromethylpyrinridine-5-o^^ acid cycloh^hnethyl- 
anside; 

30 2-Phenylamino-4-tri£luoromethylpyrimidine-5-carboxylic acid cyclohexyhnetityl-amide; 

l~[2-(2,3-IMcUorophenylamino)-4-trifluoromethylpyriinidin-5-yl]-l-morpho^ 

l.[2-(2,4-Dichlorophenylamino)-4-trifluorornethylpyrimidin-5-yl]-l^ 

l-[2<3,4-DicMorophenylamino>4-trifluoron3efhylpyrM 

l-[2-(2,5-Dichlorophenylamino)-4.trifluoroinethylpyrimidin-5- 
35 i-[2-(3-Fluorophenylamino)-4-trifluoromefhylpyriinidin-5-yl]-l-morpholi^ 

l-[2-(3-Bromophenylamino)-4-trifluoromethylpyriniidin-5-yl]-l-morpholin-^ 

l-[2-(3-Bromophenylamino)-4-trifluoromethylpyriniidin-5-yl]-l-piperidin-4-yl-meth^ 

1- [2-(3,5-DicU<M-ophenylamino)-4-trifluoromethylpyrimidin-5-yy^ 

2- (3-ailorDphenylamino)-4-trifluoromethylpyrimidin-5-carboxylic acid cyclopentylamide; 

40 2-(2,3-IMcMorophenylamino)-4-trifluoromethylpyrimidine-5^^ acid cyclohexylmethyl- 

amide; 

2<2,4-rHcUorophenylamino)-4-trifluoromethylpyrimidine-5-caiboxyli^ acid cyclohexyhnethyl- 
amide; 
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andde; 
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2<3-Meflioxyphenylainmo)-4-tri£Iuoromefl^ acid cyclopentylmetityl- 
amide; 

2<3-Bromophenylaiiimo)-4-tiMuoromethylpyrimito^ acid cyclobutylamide; 

2<2,3-Dicmorophenylaiirino)-4-trmuorDmeffaylp acid cyclobutylamide; 

5 2K2,4-DicUorophenylainino)-4-trifluorom acid cyclobutylanride; 

2K2!5-DicWorophenyiamino)-4-tri£luorome%^ acid cyclobutylamide; 

2-(2,6-DicUorophenylamino)-4-trifluorome%lpyr^ acid cyclobutylamide; 

2<3,5-DicUorophenylamino)-4-trifluoromethylpyrimidine-5-c^^^ acid cyclobutylamide; 

2-(3-Methoxyphenylainino)^trffluoromethylpyri^ acid cyclobulylamide; 

1 0 2<3-CMoropbenylaimno)-44rifluorome^ acid cyclobutylmethyl- 
amide; 

2-(2,6-DicMorophenylammo)-4-trifluoromethyl-pyrimidm^ acid (tetrahydro-pyran- 
4-ylmetfayl)-aimde; 

2<3,4-DicUorophenylammo)-4"trifluoromfithylp3a^ acid (tettahydro-pyraii-4- 

15 ylmethyl)"amide; 

1- [2<3,4-DicMorophBnylamino)-4-tri^ 

methanone; 

2<3-Methoxyphenylamino)-4-trifluoromethyl-pyrimidine-5-c acid cyclohexylmethyl- 

amide; 

20 2-(34]W(m)phenylajirinoH-tiiQuorome%l-^ acid (1-hydroxy. 

cyclolxexylme11tyl)-anride; 

2- (3-Bromophenylammo)-4-lrifliion)metiiyl-p}^ acid (1-hydroxy- 
cyclohexylmethyl)-ainide; 

2-(3-CWoro-4-fluorophenylamino)-4-trifluoromethyl^^ acid 

25 cyclohexylmethyl-amide; 

2-(3-CJiloro«2-fluorophenylainino)'4-trifluor^^ acid 
cyclohexylmethyl-anride; 

2-(5-CMoro-2-fluorophenylamino)-4-trifluoroinfifhyl^yra^ acid 
cyclohexylmethyl-anride; 

30 2<3,5-IMfluorophenylamino)-4-trifluoromethyl-py^ acid cyclohexylmefhyl- 

amide; 

2<4-ailoro-2-trifluorome1iiylphenylamino)-4-trifluoromef^^^ 
cyclohexylmethyl-amide; 

2-(3-(:^anophcnylainmo>4-trifluorome%l-pyr^ acid cyclohexylmefhyl- 

35 amide; 

' 2K3<^yanopheayIammo)-4-trifluoromethyl-pyrimi^^ acid (tetrahydropyrau-4- 

ylmethyl)-amide; 

2-(3<::yanophenylamiDo)-4-trifluaromethyl-^py^ acid cyclopentylmcfliyl- 

amide; 

40 2-(4-Cyanophenylamino)-4-trifluoromethyl-pyrM acid cyclohejqrtaiethyl- 

amide; 

2-(4-CyanophenylamiBo)-4-trifluoromethyl-pyrimid^^ acid (tetrahydropyran-4- 

ylmethyl)-amide; 
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2K4-CyanophenylaiDiBo)-4-trifluOT^^ acidcyclopenlylinethyl- 

M3^Lthoxy.5KtrffluoTom^^ 

(tetxaliydropyran-4-yliiiethyl)-amide; 

2<3,5.Bis-trifluoromethyl-phenylatiiino)-4-^^ 

(tetrahydropyraii-4-ylmetJiyl)-ainide; t-^ ^ m 

U-BroinD-Hlrifboron«^yl)pfaa»ylarnm^^ '"'^ 
(tetraIw±»0yran-4-ylmethyl)-a3mde; . v -j 

2<3-nuoro-5KtrffluorometlQ.l)phenylaxnino>44rmuorom^ 

(tetrahydiopyran-4-ylme1iiyl)-ainide; . .j. , t. 

2K2-muoro-3-(trifh«)mmefl.yl)lAenylanm^ ""^^ 

(tetrahydropyran-4-ylmethyl)-amide; 
2-{5-aaoro-2-methylphenyWo)^trmu(m>niethyi^ 

(cyclopeatylmetJQrl)-aniide; , , •,. -j 

2K3-Chloro-4Hnefliyiplienylanimo)^ti^ 

(tetraliydropyraQ-4-ylmethyl)-amide; 

2<3-ailoro-2-me1hylphenylainino)-4-trmuoronie1hyl-pyri^ a^id 

(tetrahydropyran-4-ylme%l)-an)ide; 

2K4^oro-3-me&oxyphaiylainiao)^trifluiTO 

(tetrahydropyran-4-ylinethyl)-aniide; 

2<4-anor<v3.methylphenylaiirino)^1rifluoroine&yl-pyru^ acid 

(tetrahydropyran-4-ylinethyl)-amide; , . ^, ^t„i 

l(3^orophcnylanuno)^tiffluoron.ethyl-pyrind 

^^^^,q,ianmK)H.trffluoron.e%l^ acidcyclohexyhnethyi-nie^l- 

^^^onq,heaylaiirino)^trif!uoiome^ addcyclopenlylmeftyl- 

2K5-Chloro-2-fluoiophenylainmo)^trifljiorom^ ^ 

cyclobutylmethyl-amide; , . ^, , 

2<3,5-Dmi«>rophenylammoH-trifluorome%l-pyrimidme-5^xylic aadcyclobutytaetiiyl- 

^lLloro-4-trffluoronieaioxyphenylamno)^^^ 
cyclobutylmethyl-amide; 

2-(3-CWoio-4-£luoropheQylamino)-4-trifluoromethyl-pyrimidine-5-c^^ 
cyclobutylmethyl-amide; 

2K3-CM(m>.2-fhion)pl«nyIaiiiino)^Wrifluorome£hyl-p a«d 

cyclobutylmethyl-amide; 

2-(3-Fluoro-^trifluoromethylpheaylamino)-4.trifluoromethyl-pyrimidine-5^^ aad 
cyclobutylmethyl-amide; 
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2-<3-CHoro-4-cyanophenyIaniino)-4-^ acid 
(^clobutylmethyl-ainide; 

2-(3-Huorophenylaii»ino)-4-trifluoromethyl-pyr^ acid cyclobutylmefhyl- 

anaide; 

5 2-(3TBromophenylamino)-4-trifluoK)methyl-py^ acid cyclobutylmethyl- 

amide; 

2-^,3-DicMorophenylainino)-4-trifluoromet^^ acid cyclobutylnjetibyl- 

anride; 

2-<2,4-Dicblorophenylainino)-4-tiifluorome1h^ acid cyclobutylmethyl- 

10 amide; 

2-<2,5-DicUoiopbenylainino)44rifluoro^ acid cyclobulylmefliyl- 

amide; 

2:'^2,6-DicUorcq)hOTylamino)-4-triflwomethyl-pyrim acid cyclobutybnethyl- 

amide; 

1 5 2-<3,4rMcUoroplienylamino)-4-1rifluorome&^ acid cyclobutylmetiiyl- 

amide; 

2-(3-M€flK)xyphcn3da3iiino)44rif^^ addcyclobutylmeliQd- 
arrride; 

2-(3,543icUorophenylamino)-4-trifluor0metihyl-p}^^ acid cyclobutybnetifciyl- 

20 amide; 

2-(3-'Bmmophenylamino)-4-trtQuoromethyl-pyrimidi^ acid cyclopentylamide; 

2-(2,4-IMcMorophenylamino)-4-tiifluoromet]iyl-pyrimid^ acid cyclopentylamide; 

2-(3-CUorophenylamino)-4-trifluorometltyl-pyri^ acid cyclopropylamide; 

2-<3-CMorophenylamino)-4-1rifluoromethyl-pyri^ acid (3,3-dimethyIbulyI)- 

25 amide; 

2-(3-CUoropbenylamino)-4-1rifluoromethyl-pyrimi^ acid methyl-(tetrahydro- 

pyraii-4-ylmethyl)-amide; 

2-(2-nuoro-3-cWorcHphenylamino)-4-trifluommethyl-pyrim acid (tetrahydro- 

pyran-4-ylmethyl)-aniide; 
30 2-^2<-Hu0ro-5K:Uoro-phenylamino)-4-trifluQromet^^ acid (tetrabydro- 

pyran-4-yhnetiiyl)-amide; 

2-(3,5-DifluorophenylaiiiBao)-4-trifluon)methyl-pyrimidin acid (tetrahydro-pyran- 

4-yhnethyl)-amide; 

2-{4THuoro-3-cUoro-pheiiylamino)-44iiQuorome1h^ acid (tetrahydro- 

35 pyran-4-yhnethyl)-amide; 

2-(4-Tiifluoromethoxy-3-cUoro-phenylamino)-4-trifluQr<miet^^ 
(tetrahydro-pyran-4-ykrietiiyl)-amide; 

2-(4-Cyaiio-3K:Uoro-phenylamino)-4-1rifluoromethyl-pyTimid^ acid (tetrahydro- 

pyran-4-yhnethyl)-amide; 
40 2-(4-Trifluoromethyl-3-fluoroi}henylainino)-4-t^ acid 
(tetrahydro-pyran-4-ylmctbyl)-amide; ' 

2-(4-<])yano-3<Uoro-phenylamino)-4-trifluoromethyl-pyr^ acid 
cyclopentybnefhyl-amide; 
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2<2.4-DicMoro-phenylainmo)^tomw«roir«%I-pFi3^ (1.1-dioxo- 
hcxahydro-i;'-tfaiopyraii-4-yl)-aimde; 

2K2.4-DiflTioro-pheaylanrino)-4-trffl«oiomefliyi-K^ acid cyolohexytaethyl- 
aimde; 

5 2<243ilom4.fluoro-phenylainmo)4-trmuoroinethyl-py^^ acid 

cyclohe:QrlinfitM-a™idc; , . ,t. i 

2<2^Dmucm)-phenylainino)^triflucm)ine&yl-pyri^ 

airdde; . i- -j 

2<2<Moro^fluoroi)henylainino)-4-trmu0roinfithyl-pyriinidine-5-^ 

10 cyclobutylmefliyl-amide; 

2-<2-(Mciro^bromo-phenylaiimM))^trifliK)K^^ 

cyclohexylmethyi-amide; 

2<2-nuoro-4-cHoro-phenylainino>4-1iahKTOme%l-^ 

cyclohexylmethyl-amide; 
15 2K2-CMoro^broim)-phmylaiiimo)-4-trfflBoiOTffi^ acid 

cycl6btttyhiicthyl-a™ide; 

2<2-Fhioro4-cMOTO-phenylaininoH-trifluon^^ acid 
cyclobutylmethyl-aniide; 

2-(2-Fluoro-4-bromo-phenylaiDino)-4-1rifluoromethyl-pyrinrito^^ 

20 cyclobu^lmethyl-aniide; 

2K2-BroinD4^Uo«>-plieiiylaniino)-^tiffluorametfayli^^ acid 

cyclobutylmefliyl-amide; 

2K2-nuoro-4-bromo-phenylainmo)-4-trmuoromdhyl-pyra^ 

cyclohexyhDethyl-ainide; j 
25 2.(2-Huoro^Wm«XM)^henylan>mo)^ttffluorome^^ acid(tetiahydro- 

pyran-4-yliiie%l)-amide; 

2-{2^Moro^fluoro-phenylainmo)-4-1rifluim)nidhyl-p^ acid (tetiahydxo- 

nyran-4-ylmethyl)-aiiiide; 

2<2-Cfaloro^bromo-phenylainino)-4-irifhio«^^ 

30 pyraa-4-yfanefliyl)-aniid^ 

2<2-Cbloro^Kiyano-phenylaniino)-4^rifluoron]fithyl-pyi^ acid (tetrahydio- 

pyran-4-ylmethyl)-ainide; 

2<2<:moro-4-trifluoromethyl-pbmylaimno)^triflnor<^^ 
(teliahydro-pyran-4-ylinefliyl)-ainide; 
35 2<2^oto-4-cyano-plieiqrlammo)^trffluoioiii^ 
cyclohexylmethyl-amide; 

2<2-Bromo4-cmoro-phenylainino)-4-trifluoromethyl-pyriinidine-5 
cyclohejqrlmethyl-amide; 

2K2-Bromo4-chloio-plienylanimo)-4-trffluoronictM-P^ (tetahydro- 

40 pyntti-4-ylniethyl)-aniide; 

2K3-BronK)pbenylan]ino)^trifluoxomethyli)yriinidme-5-c^^ acid cycloiffopylmethyl- 

amide; 
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2K2,4-DicWcirophertylanmioH-*»^^on)me%l-p^^ acid cyclopropylmethyl- 

amide; 

2-(2,3-Difluorophenylammo)-4-trifluorome%l-pyr^ acid cyclohexyhnefhyl- 

amide; 

5 2-<2-FkiQro-3-lriflu(m)me%l-phenylainino)-4^ acid 
cyclohexylmethyl-amide; 

2<243Uoro-4-methylphenylamiQo)-4-trifluorom^^ acid 
cyclohexylmetiiyl-ainide; 

2-(4<Moro-3-methoxyphenylamino)-4-trifluoromethyl-^ 
10 cyclohexylmethyl-aiDide; 

2-<5-CHoro-2-mefhylphenylaiDino)-4-trifluoro acid 
cyclohexylmfithyl-amide; 

2<3-CMoro-4-fluoro-phenylamino)-4-trifluorome1hyli>y^^ acid 
cyclopentyimethyl-aoiide; 
1 5 2-(3<3iloro-2-fluoK>-phenylainmo)-4-t^ acid 
cyclopeiitylmediyl-anride; 
2-(2-CUoro-5"fluoro-phenylamino)-4-tiiQuoH>iM 
cyclopentylmethyl-airdde; 

2-(3,4-IXcUorophenylainino)-4-trifluorome^^ acid (tetrahydro-pyran-4- 

20 ylmeflryl)-amidc; 

2-(PhenylainiiiD)-4-trifliioromrf^^ acid cyclopentylmethyl-ainide 2-(2- 

Huon)-3-trifluoromethyl-plimylai^ acid 
cyclobutylmethyl-amide; 

2-<2-Trifluoionieth^yl-44jromo-phenylaii^ acid 
25 (tetrahydro-pyran-4-ylmetliyl)-amide; 

2<3-CWoropheaylamino)-4-triflu0it)methyl-py^^ acid (tetrahydrothiofpyran-4- 

ylmethyl) amide; 

2-(2,4-DicM(n-ophenylaniino)-4-trifluoromethyl-pyr^ 
(tetrahydrothiopynin-4-ylmethyl) amide; 
30 and phannaceudcally acceptable derivatives thereof. 
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Compounds of formula (I) can be prepared as set fodh in fee following schemfis: 



Scheme 1: 



10 
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^^^erein L is aleaving group, for example halo, PG is a protecting group for example methyl, 
25 eaiylorbenzyI,Xisaleavinggroupforexamplelialo.OC,^l,e.g.O-niethylarO-ethyl < 
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NRTl^ wherein and are mdq)endently selected from Ci^ alkyl, e.g. mefliyl, and R^ R\ 
R^ and Y are as defined far coinpoimds of formula (1). 
Scheme 2: 




wherein Li and Lz are leaving groiq)s independently selected from halo, for exanqile 
chloro, R^ R^, R'', R^ and Y are as defined for conq)ounds of foimula (T). 

It is to be understood that the present invention encon:q)asses all isomers of compoimds of 
formula (I) and fheir pharmaceutically acceptable derivatives, including all geometric, tautomeric 
1 0 and optical forms, and mixtures thereof (e.g. racemic mixtures). Where additional chiral coitres 
are present in compounds of formula (I), the present invention includes within its scope all 
possible diastereoismers, including mixtuies thereof. The different isomeric forms may be 
separated or resolved one from the other by conventional methods, or any givati isomer may be 
obtained by conventional synthetic methods or by stereospecific or asymmetric syntheses. 
1 5 The subject invention also includes isotopically-labeled compounds, which are identical to fliose 
recited in formulas I and following, but for the fact that one or more atoms are replaced by an 
atom having an atomic mass or mass number different from the atomic mass or mass number 
usually found m nature. Eum^iles of isotopes that can be incorporated into con:qx)unds of the 
invention inchide isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine, iodine, 
20 and chlorine, such as "H, "C, ''C, "F, '"'I and '^L 

Conipounds of the present invention and pharmaceutically acceptable salts of said 
con::^unds that contain the aforementioned isotopes and/or other isotopes of other atoms are 
within the scope of the present inventioiL Isotopically-labeled compounds of the present 
invention, for example those into which radioactive isotopes such as ^"^C are incorporated, are 
25 useful in drug and/or substrate tissue distribution assays. Tritiated, i.e., ^H, and carbon-14, Le., 
^^C, isotopes arc particularly preferred for their ease of preparation and detectability. "C and ^ 
isotopes are particularly useful in PET (positron emission tomography), and '^I isotopes are 
particularly useful in SPECT (single photon emission conputerized tomography), all useful in 
brain imaging. Further, substitution with heavier isotopes such as deuterium, i.e., ^H, can afford 
30 certain therapeutic advantages resulting from greater metabolic stability, for ewasplc iucreased in 
vivo half-life or reduced dosage requirements and, hence, may be preferred in some 
circumstances, Isotopically labeled con^x)unds of fonmila I and following of &is invention can 
generally be prepared by carrying out the procedures disclosed in the Schemes and/or in the 
Examples below, by substituting a readily available isotopically labeled reagent for a non- 
35 isotopically labeled reagent 

The confounds of formula (I) may be prepared in crystalline or non-crystalline form, 
and, if crystalline, may optionally be hydrated or solvated. This invention includes witiiin its 
scope stoichiometric hydrates or solvates as well as conq)ounds containing variable amounts of 
water and/or solvent. 
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20 



The coim)ouiids of the mvention tod selectively to the CB2 receptor, and are therefore 
usefbl in treating CB2 receptor DMdiated diseases. 

In view of their ability to bind to fee CB2 receptor, the compounds of the mvention may 
be useful in the treatment of the disorders that follow. Thus, the coimwunds of formula (D may be 
5 ,BeMasanalgesics.Forexan¥letheymaybeuse&linflietreatmmtofchremcinflflmmBt^^ ' 
painfeg pain associated wi&rheumatoid arthritis, ostBO-arthritis.rheumat^ 
arfcrilis and juvenile aifhritis) inchidmg the property of disease modification and joint structure 
preservation; musculoskeletal paim lower back and neck pain; sprains andstrams; neuropathic 
pain; sympathetically maintained pain; myositis; painassociated with cancer and fibromy^gia; 

10 painassociatedwithmigrainejpainassociatedwithinfluenzaoroftierviidinfecti^^ 

common cold; rheumatic fever, pain assodated with fimctionalbowel disorders such as n^^^^ 
dyspepsia, non-cardiac chest pain and irritable bowd syndrome; pain associated with myocardial 
ischemia; post operative pain; headache; toothache; and dysmenorrhea. 

The compounds of the invention may also be useful disease modification or jomt 
1 5 structure preservation in multiple sclerosis, rheumatoid arthritis, osteo-arthritis, riieumatoid 
spondylitis, gouty arthritis and juvenile arthritis. 

The compoHnds of the mvention may be particularly useful in the treatment of 
neuropathic pain. Neuropathic pain syndromes can develop following neuronal injury and the 
tesultingpainmaypersistformonthsoryears,evenaftertheorigmalinjuiyhashealeA Neuronal 

imury may occur in the peripheralncrves, dorsalroots, spinal cord or certain regions m the bram. 
Ncuropalfaicpainsyndiomesaretraditionallycbssifiedaccordingtothediseaseoreventth^^ 

precipitated them. Neuropathic pain syndromes include: diabetic neuropallQr. sciatica; non- 
specific lower backpaim multiple sclerosis pain; fibromyalgia; HIV-related neuropathy, post- 
herpetic neuralgia; trigeminalneuralgia; and pain resulting fiomphyacal trauma, amputahon. 
25 c8nccr,toHnsorchranicmflanm]atoryconditions. Hiese conditions are difficult to treat and 
although several drugs are known to have limited efficacy, complete pain control is rarely 
achieved The symptoms of neuropathic pam are incredibly heterogeneous and are often 
described as spontaneous shooting and lancinating pain, or ongoing, burning pain. In addition. 
Ihere is pain associated wiflmormally non^ainfiil sensations such as "pms andneedles" 
30 (paraesfliesias and dysesfliesias). increased sensitivity to touch (hyperesthesia), pamful sensation 
fonowmg imiocuous stimulation (dynamic, static or thermal allodynia). increased sensitivity to 
noxious stimuU (thermal, cold, mechanical hyperalgesia), continuing pain sensation after removal 
of the stimulation (hyperpathia) or an absence of or deficit in selective sensory pathways 
(hypoalgesia). 

35 Hie compounds of formula (I) may also be useful intheti-eatinentof fever. 

Hie compounds of formula (I) may also be usefid in the treatinent of inflammation, for 
exan?.le in the treatinent of skin conditions (e.g. sunburn, bums, eczema, dermatitis, psoriasis); 
ophthalmic diseases such as glaucoma, retinitis, retinopathies, uveitis and of acute injury to flie 
eye tissue (e.g. corrjunctivitis); kng disorders (e.g. asthma, bronchitis, emphysema, allergic 

40 Ainitis, respiratory distress syndrome, pigeon fancier's disease, former's lung, chronic obstructive 
puhnonaiy disease, (COPD); gastrointestinal tract disorders (e.g. aphthous ulcer, Crohn's disease, 
atopic gastritis, gastritis varialofonne, ulcerative cohtis, coeliac disease, regional ileitis, irritable 
bowel syndrome, inflammatory bowel disease, gasiro esophageal reflux disease); organ 



17 



wo 2004/018433 



PCT/EP2003/009217 



transplantation; o1ii€T conditions with an inflannnatory conq)oneat such as vascular disease, 
migraine, periarteritis nodosa, thyroiditis, aplastic anaemia, Hodgjkin's disease, sclerodoma, 
myaesthenia gravis, multiple sclerosis, sorcoidosis, nephrotic syndrome, Bechet's syndrome, 
polymyositis, gingivitis, myocardial ischemia, pyrexia, systemic lupus erythematosus, tendiidtis, 
5 bursitis, and Sjogren's syndrome. 

The confounds of foamula (I) are also useful in the treatmmt of immunological diseases 
such as autoimmune diseases, immunological deficiency diseases or organ transplantation. The 
compounds of formula (I) are also effective in increasing the latency of HIV infection. 

The compounds of formula (I) are also useful in the treatment of diseases of abnormal 
1 0 plateld: ftinction (e.g. occlusive vascular diseases). 

The confounds of formula (I) are also usefid for the prepaxation of a drug with dhiretic 

action. 

The compounds of formula (T) are also useful iu the treatment of inq)otence or erectile 
dysfunction. 

1 5 The conq)ounds of fommla 00 are also useful for attenuating the hemodynamic side 

effects of non-steroidal anti-inflammatory drugs (NSAID's) and cyclooxygenase-2 (COX-2) 
inhibitors. 

The compounds of formula (£) are also useful in the treatment of neurodegenerative 
diseases and neurodegenaatian such as dementia, particularly degenerative dementia (including 

20 semle demaitia, Alzheimer's disease. Pick's disease, Huntingdon's chorea, Parkinson's disease 
and Creut2feldt-Jakob disease, motor neuron disease); vascular dementia (including multi-mfarct 
dementia); as well as dementia associated with intracranial space occupying lesions; trauma; 
infections and related conditions (including HIV infection); dementia in Parkinson's disease; 
metabolism; toxins; anoxia and vitamin deficiency; and mild cognitive impairment associated 

25 with ageing, particularly Age Associated Memory In:5)airment. The compounds may also be 
usefiil for the treatment of amyotrophic lateral sclerosis (ALS) and neuroinflamation. 

The conqwunds of formula (1) are also useful in neuroprotection and in the treatment of 
neurodegeneration following stroke, cardiac arrest, puhnonary bypass, traumatic braui injury, 
spinal cord injury or the like. 

30 The compounds of formula 00 are also usefid in the treatment of tmnitus. 

The confounds of formula (T) are also useful in the treatment of psychiatric disease for 
example schizophrenia, depression (which term is used herein to include bipolar depression, 
unipolar depression, single or recurrent major dqjressive episodes with or witiiout psychotic 
features, catatonic features, melancholic features, atypical features or postpartum onset, seasonal 

35 affective disorder, dysthymic disorders with early or late onset and with or without atypical 

features, neurotic depression and social phobia, depression accon^anying dementia for exainple 
of the Alzheimer's type, schizoaffective disorder or the depressed ^e, and depressive disorders 
resulting from general medical conditions including, but not limited to, myocardial infirction, 
diabetes, miscairiage or abortion, etc), anxiety disorders (including generahsed anxiety disorder 

40 and social anxiety disorder), panic disorder, agoraphobia, social phobia, obsessive compulsive 
disorder and post-traumatic stress disorder, memory disorders, including dementia, amnesic 
disorders and age-associated memory impairment, disorders of eating behaviours, including 
anorexia nervosa and bulinaia nervosa, sexual dysfunction, sleep disord^ (including disturbances 
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of circadianrhytiun, dyssonmia. insomnia, deep apnea and narcolepsy), withdrawal ftom abuse 
of drugs such as of cocaine, ethanol. nicotine, benzodiazepines, alcobol, caffeine, phcncychdme 
(phencyclidine-likB compounds), opiates (e.g. cannabis, heroin, moiphine), aniphetanune or 
amphetamin^related drugs (e.g. dextroan?)hetamine. methylan^^^ 

5 tibereof , . . j 

Ihe compounds of formula (0 are also useful in preventing or reducmg dependence on, 

or preventing or reducing tolerance or reverse tolerance to, a dependence - inducing agent 

Examples of dependence inducing agents include opioids (e.g. morphiae), CNS depressants (e.g. 

cfhanol), psychostimulants (e.g. cocaine) and nicotine. 
1 0 The compounds of formula (1) are also useful in the treatment of Mdney ^foncbon 

(nephritis, particularly mesangialprolifaativB glomerulonephritis, nephritic syndrome), liver 

dysfunction(hepatiti8.ciiAosis).gastrointestinaldysfu^^ 

It is to be understood that references to treatment includes both treatment of estabhshed 

symptoms and prophylactic treatment unless expUcitly stated otherwise. 
15 According to a further aspect of flie invention, we provide a con?»ound of formula (D or a 

pharmaceutically acceptable derivative fliereof for use in human or veterinary medicine. 

According to another aspect of the invention, we provide a conqwund of formula (I) or a 

pharmaceutically acceptable derivative fliereof for use in the treatment ofaconditionwbich is 

mediated by flie activity of caimabinoid 2 receptors. 
20 AccordingtoafurfheraspectofthBinvBntion,weprovideamethodoftieatingahuman 

or animal subject suffering fromacondition which is mediated by the activity of cannabinoid2 
receptors which comprises administering to said subj ect a therapeutically effective amount of a 
compound of formula (I) or a pharmaceutically acceptable derivative thereof 

According to a further aspect of the invention we provide a method of treatmg a human or 
25 animal subject suffering fiom an immune disorder, an inflammatory disorder, pain, rhemnatoid 
arfliritis, multiple sclerosis, osteoarthritisor osteoporosis which melhodconq^esadmmistermg 
to said subject an effective amomit of a conqwund of formula (1) or a pharmaceutically acceptable 
derivative fliereof Preferably tiie pain is selected from inflammatory pain, viseral pain, cancer 
pain, neuropaflric pain, lowerbackpain, muscular scektal. post operative pain, acute pamam^ 

30 inigraine.MarepreferablyfheinflammatorypainispainassociatedwifliA^^ 
osteoarthritis. 

According to anoflier aspect of flie invention is provided flie use of a conq)ound ot 
formula (D or a pharmaceutically acceptable derivative thereof for the manufacture of a 
therapeutic agent for fl« lieatment or prevention of a condition su«* as an immune disorder, an 
35 inflammatory disorder, pain, rheumatoid arfliritis, multiple sclerosis, osteoarthritis or osteoporosis 

Preferably flie pain is selected from inflammatory pain, viseral pain, cancer pain, 
neuropaflric pain, lower back pain, muscular sceletal, post operative pain, acute pain and 
migraine. More preferably flie inflammatory pain is pain associated wifli rheumatoid arflmtis or 

osteoarfliritis. . • • 

40 hi order to use a conqiound of formula CD or a pharmaceutically acceptable derivative 

fliereof for flie treatment of humans and ottier mammals it is normally formulated in accordance 
wifli standard pharmaceutical practice as a pharmaceutical composition. Therefore in anoflier 
aspect of flie invention is provided a pharmaceutical composition conqnising a compound of 
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formula (l^ or a phannaceutically acceptable derivative th^wf adapted for use in human or 
veterinary medicine. 

As used herein, "modulator" means both antagonist, fiall or partial agonist and inverse 
agonist Inone embodimentof the present modulators are agonists, 
5 The term "treatment" or "treating" as used herein includes the treatment of established 

disorders and also includes the prophylaxis hereof. The term " prophylaxis" is used herein to 
mean preventing symptoms in an afready afiOicted subject or preventing recurrance of syn5)toms 
in an afflicted subject and is not limited to complete prevention of an afOication. 

Compounds of formula (T) and their phannaceutically acceptable derivatives may be 
10 administered in a standard noanner for the treatment of the indicated diseases, for exanq>le orally, 
parentarally, sub-lingually, dermaUy, intranasally, transdermally, rectally, via inhalation or via 
buccal administration. 

Compositions of formula Q) and their phannaceutically acceptable derivatives which are 
active when given orally can be formulated as syrups, tablets, capsules and lozenges. A syrup 

1 5 formulation will generally consist of a suspension or solution of the compound or salt in a liquid 
carrier for example, ethanol, peanut oil, olive oil, glycerine or water with a flavouring or 
colouring agent Whore the conposition is in the form of a tablet, any pharmaceutical carrier 
routinely used for preparing sohd formulations may be used. Exanq^les of such carriers include 
magnesium steaiate, terra alba, talc, gelatin, acacia, stearic acid, starch, lactose and sucrose. 

20 Where the conq>osition is in the form of a capsule, any routine encapsulation is suitable, for 

example using the aforementioned carriers in a hard gelatin capsule shell. Where the composition 
is in the form of a soft gelatin shell capsule any pharmaceutical carrier routinely used for 
preparing dispersions or suspensions may be considered, for example aqueous gums, celluloses, 
sihcates or oils, and are hicorporated in a soil gelatin capsule shell. 

25 laical pareaiteral con^sitions consist of a solution or suspension of a coiiq)ound or 

derivative in a sterile aqueous or non-aqueous carrier optionally containing a parenteraHy 
acceptable oil, for example polyethylene glycol, polyvinylpyrrolidone, lecithm, arachis oil or 
sesame oil. 

Typical conqiositions for inhalation are in the form of a solution, suspension or emulsion 
30 that inay be adniinistered as a dry powder or in the form of an aerosol using a conventional 
propellant such as dicHorodifluoromethane or trichlorofluoromethane. 

A typical suppository formulation conqjrises a compound of formula (I) or a 
phannaceutically acceptable derivative thereof which is active when administered in this way, 
with a binding and/or lubricating agent, for example polymeric glycols, gelatins, cocoa-buttra: or 
35 other low melting vegetable waxes or fats or their synthetic analogs. 

Typical dermal and transdermal formulations comprise a conventional aqueous or non- 
aqueous vehicle, for example a cream, ointment, lotion or paste or are in the form of a medicated 
plaster, patch or membrane. 

Preferably the composition is in unit dosage fomoi, for exan^le a tablet, capsule or 
40 metered aerosol dose, so that flie patient may administer a single dose. 

Each dosage unit for oral administration contains suitably from O.Olmg/Kg to 500 mg/Kg 
for exanq)le 0.1 mg to 500 mg/Kg, and preferably from 0.01 mg to 100 mg/Kg for example 
Img/Kg to lOOmg/BCg, and each dosage unit for parenteral administration contains suitably from 
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01mgtol00ing/Kg.ofaccmq,<mdoff<»Tn«la(I)<«:aptotniac^ 
thereof calculatedasthefiee acid. Each dosage unit for mtraoasd administration contains 
suitably l^mgandpreferablylOto 200 mgperperson. A topical fomialation contains 
suitably 0.01 to 5.0% ofa compound of formula (1). ^ at, 

The daily dosage regimen for oml administratioais suitably about 0.01 mg^to 40 
xng/Kg, of a compound of formula (D or a pharmaceutically acceptable derivative hereof 
JcuSedasfliefieeacid. The daily dosage tegimeu for parenteral administration is smtably 
about0.001m^g to 40 mg/Kg.ofacon5,oundofformula(0oraphannaceutcaUy acceptable 
derivativethereofcalculatedasthefieeacid.Thedailydosageregimenformtr^al 

administrationandoralinhalatioaissuitablyaboutl0tod)out500mg/p«^o^ 
ingredient maybe administe«dfiomllo6timesaday.s«fficienttoexhiTntthed«^^ 

K may be advantageous Id prepare the compounds of the present invention as 
x^c^articles. lids may improve the oral bioavailabiUty of the con5,o«^^^^^ 

the ^sent invention Wparticulate" is defined as sohd particles wilh 50% of lie parbcles 
havingaparticlesizeoflessthanlpm,morepreferablyless1han0.75Mm 

4 particle size of flie soKd particles of compound (D may be determmed by laser 
dif&action. A suitable machine for determining particle size by laser diJ^tion is a Ucotrac 
laserparticlesizeanalyser,usinganHELOSopticalbenchfittedwithaQmXELd^^ 

Numerous processes for the synthesis of solid particles in nanoparhculate form are 
known Typically these processes involve a milling process, preferd^ly a wet min^^ 
the presence of a surfece modifying agent that inhibits aggregation and/or crystal ^wth of the 
nanlrticles once created. Alternatively these processes may mvolve a preapiUhon process, 
preflbly a process of precqrilation in an aqueous medium ftom a solution of the drug m a non- 

aaueous solvent. ^ - .^^ 

Accordingly, m a furlhex aspect, the present invention provides a process for prepanng 
. compound (0 in nanoparticulate form as hereinbefore defined, which p«K«ss comprises milhng 

^'^'^C^tative processes for the prepanition of soUd particles ianan^^ 
described in the patents and pubhcationshsted below. 

U S Patent No. 4.826.689 to Violanto & Fischer, U. S. Patent No. 5,145.684 to Liver^dge^ 

US Patent No. 5,298,262 to Na & Rajagopalan. U.S. Patent No. 5,302,401 Liversidge et al 
USPatentNo.5,336.507toNa&Rajagopalan,U.S.PatentNo.5.340.564toIlhg&Sarpotdar 

U.s'. Patent No. 5346.702 to Na Rajagopalan. U.S. Patent No. 5^52.459 to Holhster et al 
U.S.PatentNo.5354.560toIx,wecich.U.S.PatentNo. 5,384,124 to C^^^^^ 
No 5 429.824 to Jm«. U.S. Patent No. 5,503,723 to Ruddy et al. U.S. Patent No. 5.510 118 to 
ZTIk U-S. Patent No. 5.518 to Bnino et al, U.S. Patent No. 5^18,738 to E^l^off et ^, 
U.S.PatentNo.5,534,270 to ]>Castro,U.S.PatentNo. 5,536.508 to(^etal.U^^^^^^ 

5.552.160 to Liversidge et al, U.S. Patent No. 5,560.931 to ^^^^ ^ ^^l^l 
5 560 932 to Bagchi et al. U.S. PatentNo. 5.565.188 to Wong et al. U.S. Patent No. 5,571,536 to 
nfc^ff JT^US Patit No. 5,573,783 to Desieno & Stetsko, U.S Patent No. 5.580.579 to 
RXet!^.U.sttentNo5,585,108 to Ruddy etal.U.S.PatentNo.5. 
Pate J NO. 5.591456 to Franson et al. U.S. Patent No. 5.622.938 to Wca^U-S^ Pa^ No 
5.662,883 to Bagchi et al, U.S. PatentNo. 5,665^31 to Bagchi et al. US PatentNo. 5.718.919 to 
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Ruddy et al, U.S. Patent No. 5,747,001 to Wiedmann et al, WO93/25190, W096/24336. WO 
97/14407, WO 98/35666. WO 99/65469, WO 00/18374, WO 00/27369, WO 00/30615 and 
WO 01/41760. 

Such processes may be readily adapted for the preparation of conqjound (T) in 

5 nanoparticulate fonn. Such pnwesses form a further aspect of the inventicm^ 

The process of the present invention preferably uses a wet milling step carried out in a 
mill such as a dispersion mill in order to produce a nanoparticulate form of tfie compomid. The 
present invention may be put into practice using a conventional wet milling technique, such as 
that described in Lachman et aL, The Theory and Practice of hidustrial Pharmacy, Chapter 2, 

10 "Milling" p.45 (1986). 

In a furflier refinement, WO02/00196 (SmilhKline Beecham pic) describes a wet milling 
procedure using a mill in which at least some of the surfaces are made of nylon (polyamide) 
conqjrising one or more internal lubricants, for use in the preparation of solid particles of a drug 
substance in nanoparticulate form. 

15 another aspect the present invention provides a process for preparing conqwunds of flie 

invention in nanoparticulate form coiiq)rising wet milling a suspension of con:q)ound m a mill 
having at least one chamber and agitation means, said chamber(s) and/or said agitation means 
comprising a lubricated nylon, as described in WO02/00196. 

The suspension of a compound of the invariion for use in the wet milling is typically a hquid 

20 suspension of the coarse compomid in a liquid medium. By "suspcaision" is meant that the compound 
is essentially insoluble in the Hquid medium. Representative Hquid media include an aqueous 
medium. Using the process of the present invention the average particle size of coarse confound of 
the invention may be up to 1mm in diameter. This advantageously avoids the need to pre-process fee 
confound. 

25 ii a fiirfher aspect of the invention the aqueous medium to be subjected to the milling 

comprises compound (1) present in from about 1% to about 40% w/w, preferably from about 10% to 
about 30% w/w, more preferably about 20% w/w. 

The aqueoiis medimn may ftnlher comprise one or more pharmaceutically acceptable wate- 
solubte carriers which are suitable for steric stabilisation and the siibseq^ processmgof 
30 conqjound (T) after milHng to a pharmaceutical conqwsition, e.g. by spray drying. Pharmaceuticafly 
acceptable excipients most suitable for steric stabiHsation and spray-drying are surfactants such as 
poloxamers, sodium lauryl sulphate andpolysorbates etc; stabilisers such as ceHuloses e.g. 
hydroxypropyhnethyl ceHulose; and carriers such as carbohydrates e.g. mannitoL 

M a ftirtfaer aspect of the invention the aqueous medium to be subjected to the milling may 
35 fiirfher comprise tydroxypropyhnefliyl ceHulose (HPMC) present from about 0.1 to about 10% w/w. 
The process of the present invention may conqirise the subsequent step of drying 
compound of the invention to yield a powder. 

Accordingly, in a ftmher aspect, fe^e present invention provides a process for preparing a 
pharmaceutical composition contain a coir?>ound of the present invention which process 
40 comprises producing compound of formula (I) in nanoparticulate fonn optionaHy foUowed by 
drying to yield a powder. 

A fiarther aspect of the invention is a pharmaceutical con:q)Ositian con^jrising a 
confound of formula (1) or a pharmaceuticaHy acceptable deriviate thereof in which the 

22 



wo 2004/018433 



PCT/EP2003/009217 



conqiouiid of fonmda © or a phannaceutically accqrtable dwiviate tiiereof is present in soUd 
particles in nanoparticiilate fonn, in admixture wilh one or more phannaceuticaUy acceptable 

carriers or excipients. 

By "drying" is meant the removal of any water or other liquid vdiicle used during the 
5 process to ksep conqwund of formula ® in Kquid suspension or solution. TMs drying step may 
be aiqrprocess for drying known in tiie art, including freeze drying, spray granulation or spray 
drying. Of these methods spray drying is particularly prefened. M of these techniques are well 
known in the art. Spray dryir^/fluidbed granulation of milled con^tositions is carried out most 
suitably using a spray dryer such as a Mobile Minor Spray Dryer [Niro, Denmark], or a fluid bed 
10 drier, suchas 'diose mannfecturedby Glatt, Germary. 

In a further aspect liie invention provides a pharmaceutical composition as hereinbefore 
defined, in the form of a dried powder, obtainable by wet milling solid particles of conqjound of 
formaula (E) followed by spray-drying the resultant suspension. 

Preferably, the pharmaceutical conqposition as haeinbefore defhjed, furthra: con^nises 
15 HPMCpresaitinlessthanl5%w/w,iwBferablyinaierangp0.1toI0%w/w. 

The CBz receptor compounds for use in the instant mvention may be used in combination 
with other therapeutic agents, for exan^le COX-2 inhftiitOTS, such as celecoxib, deracoxib, 
rofecoxib, valdecoxft, parecoxib or COX-189; 5-lipoxygenase inhibitors; NSAID's, such as 
aspirin, diclofaiac, indomeflHcin, nabumetone or ibuprofen; leukotriene receptor antagonists; 
20 DMARD's such as methotrexate; adenosine Al receptor agonists; sodium channel blockers, such 
as lamotrigine; NMDA receptor modulators, such as glycine receptor antagonists; gabapentin and 
related compounds; tricyclic antidepressants such as amitriptyline; neurone stabilising 
antiepileptic drugs; mono-aminergic uptiOsB inhibitors such as vedafexine; opioid analgesics; 
local anaesttietics; 5HTi agonists, such as triptans, for example sumatriptan, naratriptan, 
25 2»hnitriptan, eletriptan, ftovatriptan, ahnotriptan or rizatriptan; EP, receptor ligands, EP4 receptor 
Ugands; EP2 receptor Ugands; EP3 receptor Ugands; EP4 antagonists; EP2 antagonists and EP3 
antagonists; bradykinin receptor Hgands and vaniUoid receptor Ugand, antirheumatoid arfliritis 
drugs, for exmsple anti TNF drugs e.g. eoibrel, remicade, anti-E,-l drugs, or DMARDS e.g. 
leflunamide. When the corapounds are used in combination with other flierapeutic agents, the 
30 conqwunds may be administered either sequentiaUy or simultaneously by any convenient route. 

Additional COX-2 inhibitors are disclosed in US Patent Nos. 5,474,995 US5,633,272; 
US5,466,823,US6,310,099andUS6,291,523; and in WO 96/25405. WO 97/38986, WO 
98/03484, WO 97/14691, WO99/12930, WOOO/26216, WOOO/52008, WOOO/38311, 

WOOl/58881 andWO02/I8374. 
35 The compound of the present invention may be administered in combination with other 

active substances such as SHIZ antagonists, NK-1 antagonists, serotonin agonists, selective 
serotonin re\q)take inhibitors (SSRI), noradrenaline re-uptake inhibitors (SNRI), tticycHc 
antidepressants and/or dopaminergic antidepressants. 

Suitable 5HT3 antagonists which may be used in combination of the cong)ound of tiie 
40 inventions mclude for exanqjle ondansetron, granisetron,metoclopramide. 

Suitable serotonin agonists which may be used in combmation wifla the con^md of tiie 
invention include sumatriptan, rauwolsdn^ yohimbine, inetoclopramide. 
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Suitable SSRIs whicli may be used in combination with the coirpound of the invention 
include fluoxetine, citalopram, femoxetine, fluvoxamine, paroxetine, indalpine, sertraline, 
zimeldine. 

Suitable SNRIs which may be used in combination with the compound of the invention 
5 include venlafaxine and reboxetine. 

Suitable tricyclic antidepressants which may be used in combination with a compound of 
the invention include iraipramine, amitriptiline, chlomipramine and nortriptiline. 

Suitable dopaminergic antidepressants which may be used in combination with a 
confound of the iuvention include biq)ropion and amineptme. 
10 It will be appreciated that the compounds of any of the above combinations or 

con^KJsitions may be administered simultaneously (eifher in the same or different pharmaceutical 
formulations), sqparately or sequentially. 

The invention tiius provides, in a farther aspect, a combination comprising a compound of 
formula (I) or a pharmaceutically acceptable derivative thereof together wifli a furlha: therapeutic 
15 agent or agcxits. 

The combioations referred to above may convenientiy be presented for use in the form of 
a pharmaceutical formulation and thus pharmaceutical formulations comprismg a combination as 
defined above together with a pharmaceutically acceptable carrier or excipient conq>rise a further 
aspect of the mventioru The individual components of such combinations may be administered 
20 either sequentially or simultaneously in separate or combined pharmaceutical formulations. 

When a con?x)und of formula (I) or a pharmaceutically acceptable derivative thereof is used 
in combination with a second flierapeutic agent active against the same disease state the dose of each 
con5)ound may differ from fliat when tiie compound is used alone. Appropriate doses will be readily 
appreciated by those skilled in the art 

25 

nfifrftrminati an of catinabinoid CBl Receptor Ag onist Activity 

The cannabinoid CBl receptor agonist activity of the compounds of formula (I) was 
determined in accordance with the following experimental method. 

30 Experimental Method 

Yeast (Saccharomyces cerevisiae) cells expressing the human cannabinoid CBl receptor 
were generated by integration of an expression cassette into the ura3 chromosomal locus of yeast 
stram MMY23. This cassette consisted of DNA sequence encoding the human CBl receptor 
flanked by tiie yeast GPD promoter to the 5' end of CBl and ayeast transcriptional tenmnator 

35 sequence to the 3' end of CBl. MMY23 expresses a yeast/mammaHan chimeric G-protein alpha 
subunit in which tiie C-temrinal 5 amino acids of Opal are replaced with the C-terminal 5 amino 
acids of human Gai3 (as described in Brown et al. (2000), Yeast 16:1 1-22). Cells were grown at 
30^C in liquid Synthetic Complete (SQ yeast media (Guthrie and Fink (1991), Methods in 
Enzymology, Vol. 194) lackmg uracil, tryptophan, ademne and leucme to late logarithmic phase 

40 (q>pn)ximately 6 ODeoo/ml). 

Agonists were prepared as 10 mM stocks in DMSO. EC50 values (the concentration 
required to produce 50% muTcimal response) were estunated using dilutions of between 3- and 5- 
fold (BiomekFX, Beckman) into DMSO. Agonist solutions in DMSO (1% final assay volume) 
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were liansfened into black, clear bottom, microtitce plates from NUNC (96- or 3 84-welI). Cdls 
were sugjcnded at a density of 0.2 ODjoo/ml in SC media lacking histidine, uracil, tryptophan, 
ad«iine and leucine and supplemented with lOmM 3-aminotriazoIe, O.IM sodium phosphate pH 
7.0, and 20)M fluorescein di-p-D-glucopyranoside (FDGlu). Hiis mixture (50ul per well for 384- 

5 wei plates, 200ul per well for 96-well plates) was added to agonist in the assay plates (Multidrop 
384, Labsystems). After incubation at SCC fOT 24 hours, fluorescence resulting from degradation 
of FDGlu to fluwescein due to exoglucanase, an endogenous yeast axzyme produced during 
agonist-stimulated cell growth, was determined using a Spectrofluor microtitre plate reader 
(Tecan; excitation wavelength: 485nin; emission wavelength: 535nm). Fluorescence was plotted 

1 0 against con?)Ound concentration and itoratively curve fitted using a four parameter fit to generate 
a coicentiation effect value. EflELcacy (E^ was calculated from the equation 

EnM = MaX[conv»md3g-Min{con5omdX)/MaXpu2io]-MiniHU210lX 100% 

where Maxtco^^dX] and Mintcon^axj are the fitted maximum and minimum respectively 
from the concentration effect curve for conqwund X, and Maxpnnioi and Minpnnioi are the fitted 
15 maximmnandmininiumrespectively fixxmtffi concentration effect curve fi)r (6aIl,10aR)-3-(I,l'- 
Dimetlqr]hq>1yl)-6a,7,10,10a-tetrahydn>-l-lQrdroxy-6,6-dimethyl-6H^^^ 
methanol (HU210; available from Tocris). Equieffective molar ratio (EMR) values were 
calculated from tbe equation 

BMR = ECso [conswBDdjq / EC50 pEnnio] 
20 Where ECso tooii»o»Bd« is the E(^ of compound X and ECso proi^ 

Con?)ounds of flie Examples tested according to this method had ECso values >2000nM 
and/or efficacy values of <50% at the cloned human cannabinoid CBl receptor. 

p^>^ingtinn nf narm abinold CB 2 ReccptOT Agonist Activity 
25 The cannabinoid CB2 receptor agraust activity of the compounds of framula (0 was 

detcxmined in accordance with the following wqterimental mefliod. 



pTper ^'mental Meflxod 

Yeast (Saccharoniyces ceievisiae) cells esxpressing Ihe hmnan cannabinoid CB2 receptor 
30 wwegeneratedbyintegratioiiofanexpressioncassetteintofheuraS chromosomallocusofyeast 
strain MMy23. This cassette consisted of DNA sequence aicoding the human CB2 receptor 
flanked by the yeast GPD promoter to flie 5' end of CB2 and a yeast transcr^ooal terminator 
sequence to the 3' end of CB2. MMY23 expresses a yeast/mammalian chimeric G-protein alpha 
subunit in wHch the C-terminal 5 amino acids of Gpal are replaced with the C-terminal 5 amino 
35 acids of human Gai3 (as described in Brown et al. (2000), Yeast 16:11-22). Cells were grown at 
30°C in bquid Synflietic Con5)lete (SC) yeast media (Guthrie and Fink (1991), Methods in 
Enzymology, Vol. 194) lacking uracil, tryptophan, adenine and leucine to late logarithmic phase 

(approximately 6 ODfiooAnl). 

Agonists were prqared as 10 mM stocks in DMSO. ECso values (the concentration 
40 requked to produce 50% maximal response) were estimated using dilutions of between 3- and 5- 
fold (BiomekFX, Beckman) into DMSO. Agonist solutions in DMSO (1% final assay volume) 
were transferred into black, clear bottom, microtitre plates from NUNC (96- or 384-well). Cells 
were suspoided at a density of 0.2 ODs«M in SC media lacking histidine, uracfl, tryptophan. 
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adenine and leucine and supplemented with lOmM S-aminotriazole, O.IM sodium phosphate pH 
7.0, and 20M fluorescein di-p-D-glucopyranoside (FDGlu). This mixture (50ul per well for 384- 
well plates, 200ul per well for 96-well plates) was added to agonist in the assay plates (Multidrop 
384, Labsystems). After incubation at SO'^C for 24 hours, fluorescence resulting from degradation 
5 of FDGlu to fluorescein due to exoglucanase, an endo^nous yeast enzyme produced during 
agonist-stimulated ccB growth, was determined using a Spectrofluor microtitre plate reader 
(Tecan; excitation wavelength: 485nm; emission wavelength: 535nm). Fluorescence was plotted 
against compound concenlration and iteratively curve fitted using a four parameter fit to generate 
a concaitration effect value. Efi&cacy (Emax) was calculated from the equation 

10 EnHx = MaXtc»nipomidX3-Min(comp(mndX]/MaX|Hm^ 100% 

where Maxtcon^wmid xi and Minfcompomid 3q are the fitted maximum and mmimum resp ectively 
from the concentration effect curve for compound X, and Maxpjuzioi and Mmpuzio] are the fitted 
Tp^^viTmim and minimum respectively from the concentration effect curve for (6aR,10aR)-3-(l,l - 
Dimethylheptyl)-6a,7,10,l0a4etrahydro-l-hydroxy-6,6-dimet^^ 
1 5 methanol (HU210; available from Tocris). Equieffective molar ratio (EMR) values were 
calculated from tiie equation 

EMR = EC50 [compound XI I EC50 fHU2I0] 

Where ECso[con5»undX)is theECsoof conqioundX andEC5o[HU2io]is theECsoof HU210. 
Compounds of Examples 1 to 23, 3 1 to 56, 68, 163 - 256 tested according to fliis method 
20 had EC50 values 20 to 300 nM and efficacy values of >50% at the cloned human cannabinoid CB2 
receptor. 

Compounds of Exanq>les 24 to 30 and 73-1 13, and 257-259 tested according to this 
method had EC50 values 300 to lOOOnM or efficacy values of > 50% at the cloned human 
cannabinoid CB2 receptor. 
25 Con?K>unds of Examples 57-67, 69-72, 1 14-162, and 260-265 tested according to this 

method had EC50 values > lOOQnM or efficacy values of <50% at the cloned human cannahmoid 
CB2 receptor. 

The following examples are illustrative, but not limiting of the embodiments of the 
jjresent invoxiion. 

30 

All NMR C3q)erimental data was recorded at 400MHz. 
Conditions^ Hardware, and Software used for Mass-directed A utopurification 
35 Hardware 

Waters 600 gradient pung). Waters 2700 Sample Manager , Waters Reagent Manager, Micromass 
ZMD mass spectrometer, Gilson 202 - fraction collector, Gilson Aspec - waste collector 

Software 

40 Micromass Masslynx version 3 .5 
Column 
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Hie colimm used is typically a Supelco ABZ+ colunm whose dimensions are lOtnm internal 

diameter l^' lOOmm in laigfli. The stationaiy phase particle si2» is 5pm. 

Solvents 

A. Aqueous solvent = Water + 0.1% Formic Acid 
5 B. Organic solvent = MeCN: Water 95:5 +0.05% Formic Acid 

Mate up solvent = MeOH: Water 80-.20 +50mMol Ammonium Acetate 
Needle mse solvent = McOH: Water DMSO 80:10:10 

Methods j p- 

10 Five methods are used depending on fee analytical ret«aitiQntime of the compound of mtetest. 

They all have a flow rate of 20mlAmn and a 15-minute runtime, which comprises of a 10-mimite 

gradient followed by a S-minute column flush andTe-equilibration step. 

Method 1 MDP 1 .5-2.2 = 0-30%B 

Method 2 MDP 2.0-2.8 = 5-30% B 
15 Method 3 MDP 2.5-3.0 = 15-55%B 

Method 4 MDP 2.8-4.0 = 30-80% B 

Method 5 MDP 3.8-5.5 = 50-90% B 

Fx^m ple 1- 7./^.nhlorooht^v1aTtTTnoM- i r.fliiorQmethvh>vrimidine-S-caiboryH^ acjd 
20 tymTylflTnide 

(a). To a solution of benzyl 2-chloro-4-trifluoromethylpyrimidine-5-caiboxylate (0.50 g, ex 
Maybridge) in l,4H3ioxan (5 ml) was added 3-chloroamline (0.85 ml) and the solution stirred at 
room tenq)erature for 15 h. 1,4-Dioxan was removed under reduced pressure and ethyl acetate (15 
ml) added. The solution was washed sequentially with 2N hydrochloric add (10 ml) and water (3 
25 X 10 ml), dried (MgSO*), evaporated and tdtunrted with hexane to afford benzyl 2-(3- 
chlorophenylamino)-4-trifluoromethylpyrimidine-5-carboxylate (524 mg). 
mfll(DMS0-d6) 5 535 (2H. s). 7.14 (IH, d). 7.35-745 (6H, m). 7.68 (IH, m), 7.98 (IH, s), 
9.13 (lH,s), 10.95 (lH,s). 
IXVMS, t = 3.70 nm, [MH+1 408 and 410. 




30 

(b). To a solution of benzyl 2-(3-chloropbenylamino)^trifluorometlyl-pyrimidine-5-caAoxylate 
(0.50 g) in ethanol (15 ml) was added a solution of potassium hydroxide (205 mg) in ethanol (10 
ml) and the solution stirred at reflux for 15 L Ethanol was removed under reduced pressure and 
35 water (15 ml) added. The solution was washed with ether and concentrated hydrochloric acid 
added to adjust the acidity to pH 1. The precipitated soUd was filtered, washed with water and 
dried in vacuo at 50°C to afford 2-(3-chlorophenylammo)-4-trifluoromethy^pyrimidine-5- 
carho:Qrlic add (366 mg). 

NMR (DMSO-d6) 5 7.49 (IH, d), 7.71 (IH. t). 7.98 (IH. d). 8.33 (IH. s), 9.42 (IH, s). 11.15 
40 (lH,s).14.0(lH,brs). 
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LOMS, t = 3.44 min, [Mff+l 318 and 320. 




(c). To a solution of 2-(3K;UorophenylanMno):4-trifluoromethylpyi^ acid (35 

mg) in dimethylformamide (2 ml) was added successively N-efhylmorpholine (42 pi), 
bao^lamine (15jj1), 1-hydroxybaizotriazole l^dcate (23 mg) and l-(3-dime&ylaninio-propyl)-3-. 
efhylcarbodiimide hydrochloride (25 mg). The solution was stirred for 3 h and allowed to stand 
overnight Dimethylformamide was removed under reduced pressure and ethyl acetate (5 ml) 
added. The solution was washed sequaitially with 5% sodium bicarbonate solution (2.5 ml), 
water (2.5 ml), 5% citric acid solution (2.5 ml) and brine (2 x 2.5 ml), dried (MgSOO and 
evaporated to afFoid the title coitqjound (45 mg). 

NMR (DMSO-d6) 5 4.47 (2H, d), 7.10 (IH, d), 7.25 (IH, m), 7.36 (5H, m), 7.69 (IH, d), 7.98 
(IH, s), 8.89 (IH, s), 9.12 (IH, t), 10.65 (IH, s). 
LCMS, t = 323 min, [MH^ 407 and 409. 




Example 1: l-f2-f3^orQphenvlamino^-4>trifluoromethvlTTvri™ din-S 
vlmeihanone 




In a manner similar to Reference Example 1(c) 2-(3-chlorophenylamino)-4- 
1rifluoK)methylpyrimidine-5-carboxylic acid (35 mg) and pipmdine (13 pi) afforded tiie title 
compound (38 mg). 

NMR (DMS0-d6) 5 L3-1.65 (6H, m), 3.28 (2H, s), 3.6 (2H, br s), 7.10 (IH, d), 7.37 (IH, t), 
7.68 (IH, d), 7.96 (IH, s), 8.78 (IH, s), 10.55 (IH, s). 
LC/MS, t = 3.63 min, [MH"^ 385 and 387. 



Example 2: 2>f3-Chlorophenvlamino^-4 -trifluoromeflivlnvrimidine-5K?arboxvhc acid 
cycloPentylTnethvUaTTiicie 
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H 



la a manner similar to Reference Exan^le 1(c) 2-(3-chloroplienylamino)-4'.irifluorometiiyl- 
pyrmiidine-5-caiboxylic acid (100 mg) and cyclopentylmethylamine hydrochloride (63 mg, prepared 
as described in Kelley et al., J. Med. Chem., 40, 3207, (1997) ) afforded flie tifle compound (80 mg). 
5 NMR(DMS0^6) 5 L20-1 .26 (2H,m), 1.48-1.67 (4H,m), 1.67-1.73 (2H,mX 2.06-2.10 (IH, 
quintuplet), 3.15-3.18 (2H, t), 7.09 (IH, dt), 7.37 (IH, q), 7.67 (IH, d), 7.96 (IH, d), 8.60-8.63 
(IH, t), 8.79 (IH, s), 10.60 (IH, s). 
LCMS, t - 3.73 min, [MH^ 399. 

10 Example 3: l-r2-r3-4:Morophenvlainino)-4-trifluotometlivlpvrimi^^ 
metlianone 

In a manner similar to Reference Exanq)le 1(c) 2-(3-cMorophenylamino>4- 
trifluaromefiQ^lpyrimidine-5-carboxylic acid (35 mg) and morpholine (11.5 pi) afforded the title 

1 5 compound (43 mg). 

NMR (DMSO-d6) 8 3.4-3.75 (8H, m), 7.10 (IH, d), 7.38 (IH, t), 7.68 (IH, d), 7.98 (IH, s), 8.80 

(lH,s), 10.60 (lH,s). 

LC/MS, t= 329 min, [MET*! 387 and 389. 

20 Example 4: 2-r3-Chlorophenvlamino)-4-trifluQromet hvlpvrimidine-5-c^^ acid 
cvclohexyhnefr ylflTnide 

In a manner similar to Reference Example 1(c) 2-(3-chlOTopha^lamino)-4- 
25 trifluorome%lpjramdine-5-carboxylic acid (35 mg) and cyclohexanemethylanrine (15 mg) 
afforded the tide conq)ound (27 mg). 

NMR pMSO-dQ 8 0.85-1.0 (2H. m), l.l-U (3H, m), 1.5 (IH, m), 1.55-1.8 (5H, m), 3.06 (2H, 
t), 7.09 (IH, d), 7.37 (IH, t), 7.68 (IH, d), 7.97 (IH. s), 8.58 (IH, t), 8.79 (IH, s). 10.6 (IH. s). 
LC/MS, t = 3.87 min, [MH^ 413 and 415, 

30 
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F.yam ple 5: 9.-PTiftnY]atTiin o-4-trifluarome1favlpvi^ acid cvclohex vl-methvl- 

amide 




5 In a manner similar to Reference Example 1(c) 2-phenylaraino-4-trifluorome%lpyriinidine-5- 
catboxylic acid (32 mg) and cyclohexananethylamine (15 mg) afibrded the title conq)ound (33 

NMR (DMS0-d6) 5 0.85-1.0 (2H, m), 1.05-1.3 (3H, m), 1.5 (IH, m), 1.55-1.8 (5H, m), 3.08 (2H, 
t), 7.06 (IH, d), 7.35 (2H, t), 7.76 (2H, d), 8.56 (IH, t), 8.74 (IH, s), 10.4 (IH, s). 
1 0 LCMS, t = 3.66 min, DMDBT*] 379. 

Exam ple 6: l-r2-f2J-DicMorop l^f^y1aTTiTTin^ -4-1iifluoromet^^^ 
metbanone 



■ F 




15 Iq a manner similar to Reference Exanople 1(c) 2-(2,3-dicUorophenylamino)-4-trifluoromethyl- 
pyrimidine-5-carboxylic acid (24 mg) and morpholine (10 ^I) afforded the title compound (17 
mg). 

NMR (DMSO-d6)8 3.4-3.8 (8H, m), 7.40 (IH, t), 7.54 (IH, d), 7.60 (IH, d), 8.78 (IH, s), 10.15 
(lH,s). 

20 LC/MS, t = 3.32 min, [MH:^ 421 and 423. 

FYam ple ?! U[2-/2.4-DicMoropTi<^y laTnin o^-4»trifluoromethvlpy^ 
metbanone 

F 

25 " ^ 

In a xnanner similar to Reference Exan^de 1(c) 2-<2,4-dichlorophenylamino)-4-trifluoromefliyl- 

pyrimidine-5-carboxylic acid (30 mg) and morpholine (10 pi) afforded the title compound (31 
mg). 

MMR (DMSO-d6)5 3.3-3.8 (8H, m), 7.52 (IH, d of ^, 7.68 (IH. d), 7.76 (IH. d), 8.73 (IH, s), 
30 10.05 (lH,s). 

LOMS, t = 3.37 min, [MH+] 421 and 423. 
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TrifttViflnnne 




H 

5 fc a manner similar to Reference Example 1 (c) 2-(3./WicWorophenylainiBo)^trifluorome&yl. 
pyrimidine-S^artoxyUc acid (30 mg) and moipholine (10 ^l) afforded the title compound (36 

^ (DMSO^O 8 3.35-3.8 (8H. m), 7.67 (IH. d), 7.76 (IH. d of d). 8.22 (IH, s). 8.90 (IH. s), 

10.80 (lH,s). 
10 LGMS,t=3.45niin,[MH^1421and423. 

methanoae P 

O F— j— F CI 

H 




CI 



15 In a mamier similar to Rfifeience Example 1 (c) 2K2^-dicMQrophfinyIamino)-Wriflu(ttomefli3j- 
pyrmridine-S-carboxyKc acid (35 mg) and moq,holine (14 J pD afforded fl>e title compound (27 

^ (DMS0-d6) 8 3.4-3.75 (8H. m). 7 J2 (IH, d of d). 7.66 (IH. d), 7.78 (IH, d), 8.71 (IH, s). 

10.05 (lH,s). 
20 LOMS, t = 3.31 min, [MH+] 421 and 423. 

T, pi. in. i,p ^^.Wiu»«mlm pv1«nri^o^-4-1rifluomm«^hvlTTvri^ 

meliianoiie 



O F- 



coxa. 



25 



HamannersimilartoReferenceExample 1(c) 2-(3-fluaroplienylamino)-4- 
trifluoromethylpyrimidine-5-carboxylic acid (35 mg) andmorplioline(12 jJ) afforded the tille 

compound (31 mg). ^ -t 

30 NMR (DMS(M6) 8 3.4-3.8 (8H, m), 6.85 (IH. t of d). 737 (IH. q). 7.52 (IH, d), 7.77 (IH. d of 

t), 8.80 (lH,s), 10.65 (lH,s). 
LC/MS, t = 3.06 min, [MH^l 371. 
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Example 11: 142-(3-BromophenvIaminoV4-<iifluoromeflivlPY nW 
methanone 

F 

p F— f-F 




5 In a manner similar to Reference Example 1 (c) 2-(3-bromopheaylamino)-4- 

trifluoromethylpyrimidine-5-carboxylic acid (35 mg) and morpholine (10 ^1) afforded the title 
compound (31 mg). 

NMR(DMS0-d6) 5 3.4-3.8 (8H, m), 722 (IH, d), 7.30 (IH, t), 7.71 (IH, d), 8.11 (IH, s). 8.81 
(lH,s). 10.60 (lH,s). 
10 LCZMS, t = 3.25 min, (Mff^ 431 and 433. 

Example 12: l>r2-(^3-BroniDphenvlamin o>-4~triflii oromethvIPY riTTTi^^^ 

yhnethanone 

F 




15 In a maimer similar to Reference Example 1 (c) 2-(3-bron:K)phenylamino)-4- 

trifluQromethylpyriiaidine-5-carboxylic acid (35 mg) andpiperidine (12 pi) afiforded the title 
coiigx>iind(3I mg), 

NMR (DMSO-d6) 5 1 .3-1 .7 (6H, m), 3.26 (2H, s), 3.60 (2H, br s), 7.21 (IH, d), 7.30 (IH, t), 
7.70 (IH, d), 8.1 1 (IH, s), 8.78 (IH, s), 10.55 (IH, s). 
20 LC/MS, t = 3.57 min, [M[H*1 429 and 43 1. 

Example 13: l-r2-G.S-DicMorophenvIannno'>-4-trifluorDmetfavlpvriim^^ 
vl-methaaone 

25 " 

In a manner similar to Keference Example 1(c) 2-(3,5-dichlorophen,ylamino)-4-trifluoromefhyl- 

pyiiinidine-S-carbo:cylic acid (35 mg) and mocpholine (14.5 fU) afforded the title compound (42 

NMR(DMS0-d6) 5 3.4-3.75 (8H, m), 7.35 (IH, s). 7.89 (2H, s), 8.87 (IH, s), 10.80 (IH, s). 
30 LC/MS, t= 3.52 min, |MH+] 421 and 423. 
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Rxam ple 14: 2-r3-CMoTODher Yl«^™^fa^fl^o^^et^^ acid 




In a manner similar to Reference Exaiiq)le 1(c) 2-(3-cliloroplienylamino)-4- 
1rifluoroinetliylpyrimidinc-5-caiboxylic acid (35 mg) and cyclqpentylanme (13 jd) afforded the 
title compound (34 mg). 

NMR (DMS0-d6) 5 L5 (4H, m), 1.65 (2H, m), 1.85 (2H,m), 4.15 (IH, m), 7.09 (IH, d), 7.36 
(IH, t), 7.67 (IH, d), 7.97 (IH, s), 8.55 (IH, d), 8.79 (IH, s), 10.60 (IH, s). 
LC/MS, t = 3.55 min, [MET*] 385 and 387. 

KxflTTi ple 15: 2-f2.3>DichlorQphenvl3 iTiiT^n >-4-trifluoromctfavlP YrTTTiidi^^^ acid 
cvclohcxvlmeflivl-amide 




M a manner similar to Reference Example 1(c) 2-(2^-dichloroplienylamino)-4-trifluorometiiyl- 
pyrimidine-5-K:arboxylic acid (35 mg) and cyclohexanemethylamme (16 fd) afforded the title 
confound (30 mg). 

NMR (DMS0-d6) 5 0.85-1.0 (2H, m), 1.M.3 (3H, m), 1.45 (IH, m), 1.55-1.8 (5H, m), 3.05 (2H, 
t), 7.40 (IH, t), 7.55 (2H, d), 8.53 (IH, t), 8.65 (IE, s), 10.15 (IH, s). 
LC/MS, t = 3.84 min, [MH"*1 447 and 449. 

Kiram ple 16: 242.4-DicM' ^pT^'^Y^ai^ii^» >^trifluoromethvlpvrimi^^ acid 
cyclohexy lTneth yUamide 




In a manner similar to Reference Exan5)le 1(c) 2-(2,4-dichloroplienylamino)-4-trifluoromeliiyl- 
pyrimidine-5-carboxylic acid (35 mg) and cyclohexanemethylamine (16 pi) afforded the title 
compoimd (14 mg). 

NMR (DMS0K16) 5 0.85-1.0 (2H, m), 1.1-1.3 (3H, m), 1.45 (IH, m), 1.55-1.75 (5H, m), 3.05 
(2H, t), 7.46 (IH, d), 7.57 (IH, d), 7.72 (IH, s), 8.53 (IH, t), 8.64 (IH, s), 10.00 (IH, s). 
LC/MS, t = 3.90 min, P^fflT^ 447 and 449. 
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Example 17: 2-f3.4-IXchlorophenv1atviiTio'>^»irifluorome&^^ acid 
cvclohcxvlmethvl-amide 




5 In a maimer similar to Reference Example 1(c) 2-(3,4-dicUorophenylamino)-4-trifluoromethyl- 
pyrimidine-5-carboxylic acid (35 mg) and cyclohexanemethylamine (16 jd) afforded the title 
compoxmd (3 1 mg). 

NMR (DMSO-d6)5 0.8-1.0 (2H, m), 1.1-1.3 (3H, m), 1.5 (IH, m), 1.55-1.8 (5H, m), 3.06 (2H, t), 
7.62 (IH, d), 7.69 (IH, d), 8.18 (IH, s), 8.59 (IH, t), 8.82 (IH, s), 10.70 (IH, s). 
10 LOMS, t = 4.01 min, [MH^ 447 and 449. 

FicflTn ple 1R! 2./3,5-IMcMarophenvlamino^-4-trifluorome1hvlpv^ acid 
cvclohcxvlmethyl-anride 

15 In a manner similar to Reference Exan^le 1(c) 2-(3,5-dichlorophenylamino)-4-trifluoromefhyl- 
pyrinridine-5-carboxylic acid (35 mg) and cyclohexanemethylamine (16 pi) afforded the title 
compound (30 mg). 

NMR (DMS0^6) 5 0.85-1.0 (2H, m), 1.1-1.3 (3H, m), 1,5 (IH, m), 1.55-1.8 (5H, m), 3.07 (2H, 
t), 726 (IH, s), 7.89 (2H, s), 8.58 (IH, t), 8.86 (IH, s), 10.80 (IH, s). 
20 LCMS, t = 4.08 min, [MET^ 447 and 449. 

KTam ple 19: 2-r3-Fluoropheny 1aniiTin )-4-trifluorDmetb yTpyrimidine-^ acid 
cyclohexvhnethvl-amide 

O fH— F 



25 In a manner similar to Reference Exanqjie 1(c) 2-(3-fluorophenylamino)-4-trifluoroinethyl- 
pyrimidine-S-carboxylic acid (35 mg) and cyclohexanemeftylainiae (18 nl) afforded the title 
compotmd (3 8 mg). 

NMR(DMSO-d6) 5 0.85-1.0 (2H, m), 1.1-1.3 (3H, m), 1.5 (IH, m). 1.55-1.8 (5H, m), 3.09 (2H. 
t), 6.87 (IH, t of d), 739 (IH. q), 7.53 (IH. d). 7.78 (la d oft), 8.59 (IH, t), 8.80 (IH, s), 10.60 
30 (IH, s). 

LOMS, t = 3.68 min, [MH+1 397. 
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25 



V.TOTnple 20! 2-/3-Bror »^p^«"y^aTTiiTin )-4-trifluQromethyl acid 
cvclohexvlmethvl--aimde 




5 In a maimer similar to Reference Example 1(c) 2-(3-bromophenylamino)-4-1rifluorometiiyl- 
pyrimidine-5-caiboxyUc acid (35 mg) and cyclohexanemethylamine (15 pi) afforded the title 
compound (36 mg). 

NMR (DMS0-d6) 8 0,85-1.0 (2H, m), LM.3 (3H, m), 1.5 (IH, m), 1.55-1.8 (5H, m), 3.08 (2H, 
t), 7.23 (IH, d), 7.31 (IH, t), 7.71 (IH, d), 8.10 (IH, s), 8,57 (IH, t), 8.80 (IH, s), 10.60 (IH, s). 
1 0 LC/MS, t = 3.85 min, [Mff^ 457 and 459. 

Fyam ple 21 : 2-(2.6-DicMoroDh «iylaTninoV 4-lTifluQromet lTy1pY"^^^ acid 
cvclohexvlmethyl-amide 




15 

In a manner similar to Reference Example 1(c) 2-(2,6^chloroplienylamino)-4-trifluO(romethyl- 
pyrimidine-5-carboxylic acid (33 mg) and cyclohexanemetiiylamine (15 yi) afBwrded the tifle 
conq>ound (9 mg). 

NMR (DMS0-d6) 8 0.85-1.0 (2H, m), 1.05-1.25 (3H, m), L46 (IH, m), 1.55-1.8 (5H, m), 3.04 
20 (2H, t), 7.39 (IH, t), 7.59 (2H, d), 8.56 (2H, m), 10.10 (IH, s). 
LC/MS, t= 3.84 nrin, [MH^ 447 and 449. 

Example 22: 2-f3-rMorophenvlamino^-4-trifluaromfitbvl pyrimidine-5K;^ acid 
ftetrahvdro-pvran-4-vlineth vlVamide 




JX 



H 

In a maimer similar to Reference Example 1(c) 2-(3-chlorophenylammo)-4-trifluoromethyl- 
pyrimidme-5-carboxylic acid (30 mg) and 4-aimnomefhjdtetrahydropyraii (13 mg) afforded the 
title con^jound (25 mg). 

30 NMR(DMS(>d6) 6 1.15-1.3 (2H. m), 1.62 (2H, d), 1.74 (IH, m), 3.13 (2H, t), 327 (2H, t), 3.86 
(2H, d), 7.10 (IH, d), 7.37 (IH, t). 7.66 (IH, d). 7.97 (IH, s), 8.63 (IH, t), 8.82 (IH. s), 10.60 
(lH,s). 
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LC/MS, t = 322 mm, \MH^ 415 and 417. 



F.YflTTTpTe 7 V, 2-(3-CMornp TiftnYlaTni nn^-4>trifluQromethvlDvrimidm^ acid 
cvclobutvl-amide 




In a maimer similar to Reference Example 1(c) 2<3-cMorophenylainino)-4-trifluorometiiyl- 
pyrimidine-5-carboxylic acid (35 m^ and cyclobutylamine (10 jd) afforded the title compound 
(28 mg). 

NMR (PMSO-d6) 5 1.6-1.75 (2H, m), 1.9-2.05 (2H, m), 22-2.3 {2H, m), 4.32 (IH, m), 7.10 (IH, 
d), 7.37 (IH, t), 7.67 (IH, d), 7.96 (IH, s), 8.82 (2H, s), 10.60 (IH, s). 
LC/MS, t = 3.45 min, [NflT^ 371 and 373. 

Examples 24 to 30 

Table 1) gives examples 24 to 30, colmnn 1 gives die precursors fliat were reacted wifli metiiyl 2- 
cMQro-4-trifluoroniethyl-pyrimidine-5-<;arboxyla^ in a manner similar to that in Reference 
example 1(a). In a manner similar to that in Reference example 1(b), the carboxylic acid of the 
resultant ester was prepared. Finally, in a mamer similar to that of Reference example 1(c), the 
resultant acid product was reacted with the precursor of column 2 to provide the final product of 
columns. 
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Exam ple 31: 243-nuorap >i«^ y1flTTiiTin)^trifIuQromethvlpAT±m acid 
ftetrahvdiop\Tan-4-v lTnRi1fryl)a^ 




5 a manner similar to Reference Example 1(c) 2-(3-fluc*rophenylamino)-4-trifliioromefhyI- 

pyrimidine-5-carl)OxyUc acid (35 mg) and 4-amiiiomethyltetrahydropyran (16 mg) afforded the title 
conqwund (38 mg). 

NMR pMS0-d6) 5 1.154.3 (2H, m), 1.63 (2H, d), 1.75 (IH, m), 3.15 (2H, t), 3.29 (2H, t), 3.86 
(2H, d), 6.88 (IH, td), 7.38 (IH, q), 7.51 (lH,d), 7.76 (IH, dt), 8.64 (IH, t), 8.82 (IH, s), 10.60 
10 (lH,s). 

LCVMS, t - 3.08 min, [MH^ 399. 

Exam ple 32: 2>r3-BromophenvlaminoM-trifluoromethvlT> vrimidine^ acid 
(tetrahvdropvran-4-vlmethvnamide 



In a manner similar to Refeence Example 1(c) 2<3-bromoplienylamino)-4-1rifluorometJryl- 
pyrimidine-5-carboxylic acid (35 mg) and 4.aminometiiyltetralrydiopyran (13 5 mg) afforded ttie title 
compound (36 mg). 

NMR (DMS0-d6) 5 1.15-1.3 (2H, m), 1 .62 (2H, d), 1.74 (IH, m), 3.13 (2H, t), 3.27 (2H, t), 3.86 
20 (2H, d), 7.23 (IH, d), 7.31 (IH, t), 7.71 (IH, d), 8.11 (IH, s), 8.63 (IH, t), 8.82 (IH, s), 10.60 
(lH,s). 

LCZMS, t = 3.26 min, \MH^ 459 and 461. 

Exarn ple 33: 2>f23-DicMoronT ^pny1atriiTio^ -4>trifluorometfavlpvrinu acid 
25 ftetrahvdropv ran-4-vlmethvnamide 



In a manner similar to Reference Example 1(c) 2.(2,3-dichloroplienylamino)-4-trifluoromethyl- 
pyrimidine-5-carboxylic acid (30 mg) and 4-aminomethyltetrahydropyi:an (12 mg) afforded the title 
compound (25 mg). 




F 



H 




F 
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NMR (DMS0-d6) 5 1.1-1.25 (2H, m), 1.60 (2H, d), 1.72 (IH, m), 3.11 (2H, t), 3.26 (2H, t), 3,85 (2H, 
d), 7.40 (IH, t), 7.55 (2H, d), 8.60 (IH, t), 8.66 (IH, s), 10.10 (IH, s). 
LC/MS, t= 3.29 min, [MH"^ 449 and 451. 

5 T?TflTn p1e. 34! 2--r2.4-DicMoropheiivlajTimoV44riflu orometfavlt^^ acid 



(tetrahvdropvTan-4-vlmetlivlVaiiiide 



10 



15 



20 



25 



30 



35 




In a manner similar to Reference Exan?)le 1(c) 2-(2,4-dicmorpphenylamino>4-trifluoromethyl- 
pyrimidme-5-caiboxyIic acid (30 mg) and 4-aminomefhyltetrahydropyran (12 afforded the title 
conq>ound (34 tog). 

NMR (DMS0-d6) 5 1.1-1.25 (2H, m), 1.59 (2H, d), 1.72 (IH, m), 3.1 1 (2H, t), 3.26 (2H, t), 3.85 
(2H, d), 7.47 (IH, dd), 7.57 (IH, d), 7.72 (IH, s), 8.60 (IH, t), 8.65 (IH, s), 10.05 (IH, s). 
LC/MS, t = 3.33 min, {MH^ 449 and 451. 



Additional synthesis of Exa m ple 34: 2-(2.4-DicMorop> ^'^Y^ai^Tift)-4>trifluoromeflivl-nv^ 
5-caTfaoxvlic acid ftetrahvdro-Dvran-4- vlmethvlVaniide 



(a). To a solution of mefiiyl 2-<;hloro-4-trifluoromethyl-pyrimidine-5-carboxylate (0.50 g, ex 
Maybridgc) in l,4<lioxan (5 ml) was added 2,4-dichloroaniline (1 .7 g) and the solution stirred 
imder reflux for 7 L 1 ,4-Dioxan was removed under reduced pressure and ethyl acetate (1 5 ml) 
added. The solution was washed sequentially with 2N hydrochloric acid (10 ml) and water (3 x 10 
ml), dried (MgS04), evaporated and triturated with hcxane to afford methyl 2-(2,4- 
dicHorqphenylaniino)-4-trifluoromethylpyrimidine-5-^^ (358 mg). 
NMR(CDa3) 5 3.95 (3H, s), 730 (IH, dd), 7.45 (IH, d), 8.00 (IH, s), 8.5 (IH, d), 9.05 (IH, s). 
LC/MS, t = 3,74 min, [MH+] 366. 




(b). To a solution of methyl 2-(2,4-dicUorophenylamino)-4-trifluoromethyl-pyrimidhie-5- 
carboxylate (0.358 g) in efhanol (8 ml) was added a solution of potassium hydroxide (190 mg) in 
ethanol (8 ml) and the solution stirred at reflux for 24 h. Ethanol was removed under reduced 
pressure and water (15 ml) added. The solution was washed with ether and concentrated 
hydrochloric acid was added to adjust the acidity to pH 1 . The precipitated solid was filtered, 
washed with water and dried in vacuo at 50°C to afford 2-(2,4-dichlQrophenylamino)-4- 
trifluoromcthyl-pyriinidine-5-carboxylic acid (262 mg) . 

NMR (DMS0-d6) 8 7.48 (IH. dd), 7.60 (IH, d), 7.73 (IH, d), 8.95 (IH, s), 10.3 (IH, s), 13.6 
(lH,s). 
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HO' 




(c). To a solution of 2<2,4-dicHoropheaylamino)-4-trifluorome%l-pyriim<^^ acid 
(30 mg) in dimethylfonnainide (2 ml) was added successively N-ethylmorpholine (33 pi), 4- 
aminomethyltetrahydropyraii (12mg), l-hydroxybaizotriazole hydrate (18 mg) and l-(3- 

5 diinethylainiiio-propyl>3-ethylcarbodiiimde hydrochloride (20 mg). The solution was stined for 
3 h and allowed to stand ovemi^t Dimethylformaniide was removed under reduced pressure and 
cflQrl acetate (5 ml) added. The solution was washed sequentially with 5% sodium bicarbonate 
solution (2.5 ml), water (2.5 ml), 5% citric acid solution (2.5 ml) and brine (2 x 2.5 ml), dried 
(MgS04) and evaporated to afford the title compound (34 mg) NMR (DMSO-d6) 8 1 20 (2H, m), 

10 1.58 (2H. d). 1.70 (IH, m), 3.10 (2H, t), 323 (2H. t). 3.84 (2H, dd). 7.46 (IH. dd). 7.57 (IH, d). 
7.71 (IH. d), 8.59 (IH, t), 8.63 (IH. s), 10.00 (IH, s). 
LCVMS, t =■ 333 min, [MH*1 449. 



15 Additional svnth '-'"'' '^fV^«rr,p^^ ^d■ 2./2.4-DichlonTnhmv1amino)-44rifluaromethvl-pvriimdine- 
5-cari)Qxvlic acidftBtrahvdn)-Tyvran-4-vlme thvtt-amide 

(a). To a solution of methyl 2-chloro-4-tiifluoromethylpyrimidine-5-cafboxylate (70 g, ex 
Maybridge 22g , ex nuorochem48^ in 1,4-diaxan (100 ml) was added 2,4-dichloroaniline (142 

20 g) and the sohition stirred under reflux for 10.5 L 1,4-Dioxan was partially removed (approx 

50ml) under reduced pressure and 2N HQ (SOOml) added. The mixture was stirred with overhead 
stimng for 3h and the resulting solid filtered onto a sinter. The solid was washed with 2N HQ (2 
X 300ml) and water (4 x 400ml) tiien dried over sodium hydroride m vacuo at S(fC to afford 
methyl 2<2,4-dicMOTopheiQdamino)-4-tiifluortmietiiyl-pyriiDidine-5K:arboxyb^^ Ihe solid 

25 contained s^jproximately 5% 2,4- dichloroaniline. 

NMR (DMSO-d6) 8 3.84 (3H, s), 7.47 (IH, dd), 7.49 (IH, 6), 7.74 (IH, d), 8.96 (IH. s), 10.45 
(lH,s). 

LC/MS, t = 3.66 min, [MH+] 366. 

30 (b). To a solution of methyl 2-(2,4-dicMorophenylamino)-4-trifluoromethyl-pyrimidme-5- 
carboxylate (107 g) in methanol (700 ml) was added a solution of potassium hydroxide (50 g) in 
metiianol (700 ml) and Ihe solution stirred at reflux for 24 h. Methanol was removed under 
reduced pressure and water (800 ml) added. The solution was washed with ether (3 x 400 ml . 
which removed the remanring 2,4-dichloroaniline) and concentrated hydrochloric acid added to 

35 adjust the acidity to pH 1. Hie precipitated soUd was filtered, washed wifli 2N HQ and water 
until the pH of the filtrate was neutral. The solid was dried m vacuo at 50°C to afford 2-(2,4- 
dichlorophenylamino)-4-trifluoromefhyl-pyrimidine-5-C8rboxylic add (86.9 g) 




a 
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NMR (DMSOdQ 5 7.48 (IH, dd), 7.60 (IH, d), 7.73 (IH, d), 8.95 (IH, s), 10.3 (IH, s), 13.6 
(lH,s). 

LC/MS, t 4.35 min, [MH^I 352 

5 (c). To a solution of 2-(2,4-dichIoroph)enylaiiimo)-4-triflu^^^ acid 
(86 g) in dimefhylformamide (800 ml) was added successively N-ethylmorpholine (93ml), 4- 
aminomethyltetraliydropyran (29.5g), l-hydroxybenzotriazole hydrate (51.5g) and l-(3- 
dimethylaniino-propyl)-3-ethylcarbodiimide hydrochloride (562g). The solution was stiired for 
24h. Dimeffaylfonnamide was partially removed (approx 650ml) under reduced pressm« and 5% 
1 0 sodium bicarbonate solution added (3 x 500 ml, added portionwise to control the release of 
carbon dioxide). The mixture was stirred with overhead stirring for 3h and the resulting soUd 
filtered onto a smter. The sohd was washed with 5% sodium bicarbonate (4 x 400ml) and water (3 
X 400ml) then dried over sodium hydroxide in vacuo at 50*^0 to afford the title compound 
{109.1g) 

15 NMR (DMSO-d6) S 120 (2H, m), 1.58 (2H, d), 1.70 (IH, m), 3.10 (2H, t), 3.23 (2H, t), 3.84 
(2H, dd), 7.46 (IH, dd), 7.57 (IH, d), 7.71 (IH, d), 8.59 (IH, t), 8.63 (IH, s), 10.00 (IH, s). 
LC/MS, t = 3.41 min, [MH+] 449. 

Exap T plft 2-(2.5-DicMo" ^r^'^Y^ftTTitnn)-4-irifli ioromethvtevriniidine-^ acid 
20 ftetrahvdropvran'4-vhnethvlVamide 




In a manner similar to Reference Exan5>le 1(c) 2-(2,5-dichlorophenylamino)-4-trifluoromethyl- 
pyrimidine-SHsarbojQrlic acid (50 mg) and 4-amuxomethyltetrahydropyran (25 mg) afforded the tide 
con^)Oxmd (63 mg). 

25 NMR (PMS0^6) 5 1.15-1.3 (2H, m), 1.60 (2H, d), 1.72 (IH, m), 3.12 (2H, t), 3.27 (2H, t), 3.85 
(2H, d), 7.35 (IH, dd), 7.59 (IH, d), 7.73 (IH, s), 8.62 (IH, t), 8.70 (IH, s), 10.05 (IH, s). 
LOMS, t= 330 min, [MBT^ 449 and 451. 

ETcample 36: 2-/3.5-DicMoro pliftny1flniTnn^-4-trifluo n)methvIpvriniidine-5H;ar^ acid 
30 ftetrahvdropvran-4-v lTnftthYl)-flTniMft 




In a manner similar to Reference Example 1(c) 2-(3,5-dichlorophenylamino)-4-trifluoromethyl- 
pyrimidine-5-carbo;qrlic acid (50 mg) and 4-aminomethyltetrahydropyran (25 mg) afforded the tide 
35 compound (68 mg). 
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NMR (DMSCW6) S 1.15-1.35 (2H, m), 1.62 (2H, d), 1.72 (IH, m), 3.14 (2H, t). 328 (2H, t), 3.86 
(2H, d), 725 (IH, s), 7.88 (2H, s), 8.66 (IH, t), 8.88 (IH, s), 10.75 (IH, s). 

Ricam ple 37: 2>f3-MetiioxvpheavkTnino^»4-trifluorometlivlp Y^ acid 
5 ftetrahvdropvran-4-vlmelh 



Jn a manner similar to Reference Exanq)le 1(c) 2-<3-me1iioxyphenylamino)-4-trifluoramethyl- 
pyriniidine-5-cafboxylic add (32 mg) and 4-aminomethyltctrahydroRyran (14.5 mg) afforded the title 
coiiq)Ound (29 mg). 

10 NMR (DMSO-d6) 5 1.M.25 (2H, m), 1.61 (2H, d), 1.74 (IH, m), 3.13 (2H, t), 3.27 (2H, t), 3,74 (3H, 
s), 3.86 (2H, d), 6.63 (IH, d), 7.25 (2H, m), 7.53 (IH, s), 8.62 (IH, t), 8.76 (IH, s), 10.35 (IH, s). 
LC/MS, t = 2.97 min, [MH+l 41 1 . 

F.yflTn ple 3R: 2-r3-TnuorophenvlaTniTin^-4-trifluorome1iLv lpvrimidine-5"Carb^^ acid 
15 cvclopenty tTTiftthyUatmde 



In a manner similar to Reference Example 1(c) 2-(3-fluorophenylamino)-4-trifluoromethyl- 
pyrimidine-5-carboxylic acid (30 mg) and cyclopentylmethylamine l^drochloride (17 mg, prepared 
as described in Kelley et al., J. Med. Chem., 40, 3207, (1997) ) afforded liie title compound (17 mg). 
20 NMR pMS0-d6) 5 1.20-1.30 (2H, m), 1.45-1.68 (4H, m), 1.68-1.77 (2H, m), 2.1 (IH, 

quintuplet), 3.19 (2H, t), 6.89 (IH, dt), 7.40 (IH, q), 7.54 (IH, d), 7.78 (IH, d), 8.64 (IH, t), 8.80 

(lH,s), 10.70 (lH,s). 

LOMS, t = 3.53 min, [MH+] 383. 

25 Fyanr ple 39: 2-f3-Bromopbenvlamino)-4-trifluorom ethvlpvrimidine>5-<;^^^ acid 
cyclopentvlmethvl-amide 




F 




F 




H 



In a manner similar to Reference Example 1(c) 2-(3-bromophenyiamino)-4-trifluoromethyl- 
pyrimidine-5-carboxylic acid (36.5 mg) and cyclopentylmethylamine hydrochloride (17 mg) afforded 
30 the title compound (28 mg). 
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NMRCDMSOd6) 5 1.39-1.52 (2H, m), 1.69-1.90 (4H, m), 1.90- 2.02 (2H, m), 2.34 (IH, 
quintuplet), 3.4 (2H, t), 7.48 (IH, d), 7.57 (IH, t), 7.95 (IH, d), 8,37 (IH, s). 8.86 (IH, t), 9.02 
(IH, s), 10.80 (IH, s). 
LC/MS, t = 3.33 mm, [MH^ 443 and 445. 



Example 40: 2-(2.3-DicMoropheavlaTTiinn>4-trifhiorometb vlp^mi acid 
cvclopentvhnethvl-amide 




In a manner similar to Reference Exan^le 1(c) 2-<2,3-dicMorophenylamino)-4-trifluQromefliyl- 
1 0 pyrimidine-5-catboxylic acid (32 mg) and cyclopentylmefhylamine hydrochloride (1 5 mg) afforded 
the title con5)ound (30 mg). 

NMR (DMSO-d6) 5 1.15-1.30 (2H, m), 1.44-1.78 (6H, m), 2.10 (IH, quintuplet), 3.16 (2H, t), 
7.41 (2H, t), 7.54 (IH, m), 8.58 (IH, br t), 8.78 (IH, s), 10.10 (IH, s). 
LC/MS, t = 3.71 nrin, [Mff*! 433 and 435, 

15 

Example 41: 2-f2,4-DichIorophenYlam Tnn )-4-trifluoromethvlp vriTniH^ acid 
cvclopentvhnethvl-amide 




In a manner similar to Reference Example 1(c) 2-(2,4-dichlorophenylamino>4-trifluoromethyl- 
20 pyrimidine-5-caiboxylic acid (32 mg) and cyclopentylmethylamme hydrochloride (15 mg) afforded 
the title compound (27 mg). 

NMRpMSad6) 5 12-1.3 (2H, m), 1.4-1.79 (6H, m), 2.10 (IH, quintuplet), 3.17 (2H, t), 7.50 (IH, 
d), 7,60 (IH, d), 7,75 (IH, d), 8.68 (IH, t), 8.78 (IH, s), 10.10 (IH, s). 
LC/MS, t = 3.76 min, |MH*1 433 and 435. 



25 



Example 42: 2-f2.5-DichloroDhenvlaiiTinoM-tiifluoromethvlpvrimidine-5-carboxvlic acid 
cyclopentvlmethvl-amide 
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In a manner similar to Reference Example 1(c) 2K2,5-<UcMon)plieayiamino)^trifluoromethyl- 
pyriimdine-5-<arboxyUc acid (32 mg) and cyclopentylmeaiylaniine hydrochloride (15 mg) afforded 
the title conqjound (23 mg). 

NMR {DMS0-d6) 6 1.15-1 .30 (2H, m), 1 .45-1.79 (6H, m), 2.08 (IH, quintuplet), 3.18 (2H, t), 7.38 
(IH, d), 7.62 (IH. d), 7.75 (IH, s), 8.61 (IH, br t), 8.71 (IH, s), 10.05 (IH, s). 
LC/MS, t = 3.76 min, [MH+l 433 and 435. 

Fram ple 43: 2-f2.6-Dic WnTnpTiCTY^«"'»" 0^fa^"°I^'°g^V^P^ °"'^^'^'°^^'"^^ 
cvclopentvlmethvl-amidc 




10 

in a manner similar to Reference Example 1(c) 2-(2,6-dichlorophenylammo)-4-trifluoromethyl- 
pyrimidine-5-carboxylic add (32 mg) and cyclopentylmethylamine hydrochloride (15 n^) afforded 
die title conqMund (25 mg). 

NMR(DMS0-d6) 5 1.15-1.30 (2H. m), 1.45-1.78 (6H, m), 2.08 (IH, quintuplet), 3.15 (2H, t), 7.4 
15 (IH, t), 7.6-7.68 (2H, m), 8.5-8.7 (2H, m), 10.20 (IH, s). 
LGMS, t= 3.49 min, [MH+] 433 and 435. 

F.xam p1e44: 2-r3.4-IMcMoroDT if^nylaTTiiTin ^-4-1rifluorom ethvlt)winridine-S-caifaoxvtie acid 
cvcloDentvlmethvl-amide 




20 

la a manner similar to Reference Exan^le 1(c) 2-(3,4^ohlarophaiylamino)-4.trifluoronaefiqrl- 
pyrimidine-5-carboxylic acid (32 mg) and cyclopaityhnefliylamine hydrochloride (15 mg) afforded 
the title conqjound (29 mg). 

miR(DMS0-d6) 5 1.12-1.3 (2H, m), 1.44-1.8 (6H,m).2.1 (IH, quintuplet). 3.17 (2H, t), 7.62 
25 (IH, br d), 7.72 (IH, d), 8.18 (IH, d). 8.60-8.69 (IH, br t), 8.83 (IH, s), 10.80 (IH, s). 
LC/MS, t = 3.87 min, [MH+l 433 and 435. 

F.TcaTn plB 45: 2.r3 , '>-racHoraphenvlamino'>-4-trifluoroir '-'*HTpv"TnidinR-5-Bar1v^ acid 
cvclopentvlmethvl-amide 



30 
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In a manner similar to Reference Example 1(c) 2-(3,5-dichlorophenylammo)-4-trifluoromeliiyl- 
pyriinidine-5-caiboxylic acid (32 mg) and cyclopentylnoethylamine hydrochloride (15 mg) afforded 
the title conqiound (27 mg). 

NMR(DMSO-d6) 1.14-1.34 (2H, m), 1.45-L8 (6H,m), 2.10 (IH, quintuplet), 3.20 (2H,t), 7,28 
(IH, s), 7.91 (2H, s), 8.6-8.7 (IH, br t), 8.9 (IH, s), 10.75 (IH, s). 
LC/MS, t = 3.94 mia, [MH^] 433 and 435. 

Example 46: 2-G-MethoxAajhcnvlarn irin)-4-irifl uoromethvli:)vrimidh^^ acid 
cvclopentvlmethvl'-apfiide 




10 

In a manner similar to Reference Example 1(c) 2-(3-methoxyphenylamino)-4-trifluoromethyl- 
pyrimidine-5-carboxylic acid (32 mg) and cyclopoityhnethylamine hydrochloride (17 mg) afforded 
the title compound (21 mg). 

NMR pMSO-d6) 125-1.38 (2H, m), 1.50-1.85 (6H, m), 2.15 (IH, quintuplet), 325 (2H, t), 3.85 
1 5 (3H, s), 6.70 (IH, br d), 726-7.37 (2H, m), 7.60 (IH, m), 8.68 (IH, t), 8.80 (IH, s), 10.50 (IH, s). 
LC/MS, t= 3.46 min, [MET^] 395. 

Example 47: 2'^3-BromophenYlftTnTTioV4-trifluoromethvlpvrinii acid 
cvclohutvlamide 




20 

In a manner sunilar to Reference Example 1(c) 2-<3-bromophenylamino)-4-trifluoromethyl- 
pyrimidine-5-caiboxylic acid (35 mg) and cyclobutylamine (10 pi) afforded the title confound (30 
nig). 

NMR (DMS0-d6) 5 1.70 (2H, m), 1.97 (2H, m), 2.22 (2H, m), 4.32 (IH, m), 7.22-7.33 (2H. m), 
25 7.70 (IH, d), 8.10 (IH, s), 8.81-8.83 (2H, m), 10.60 (IH, s). 
LCVMS, t = 3.47 min, {MH^ 415 and 417. 

Example 48: 2-f2,3-DicMQrophenvlamino)-4-trifluoromethvlpvnTT iidine-5--c arboxvlic acid 
cvclobutvlamide 



30 
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Ihanumer smulartoReferenceExanq)le l(c)2<2,3-dicWorophenylaimno)^trifluoromefliyl- 
pyriimdine-S^boxyUc acid (25 ing) and cyclobitiyiamine (1 0 jJ) afforded the title coinpound (20 

^ (DMS0-d6) 5 1.70 (2H, m), 1 .97 (2H, m), 2.22 (2H. m). 4.32 (IH. m), 7.38-7.56 (3H, m), 
5 8.65 (IH, s). 8.80 (IH, d), 10.10 (IH, s). 
LC/MS, t = 3.48 min, |Mtf] 405 and 407. 

p^,^u A.O. -ijy 4.TOchl(iro D Ti«nv1aiT.ino-^^trifl«mimnethylpYrimidine^ acid 

rryfrlnhiTiylaTnide 




InamannersimilarloRBferenceExample l(c)2-(2,4^chloropbeaylamino)-4-trifluoromethyl- 
pyiimidine-S-carboxylic add (30 mg) and cyclobutylamine (10 pi) afforded the title caim)ound (26 

NMR (DMS0-d6) 5 1 .70 (2H. m), 1 .97 (2H, m), 2.22 (2H, m\ 4.32 (IH, m), 7.46-7.72 (3H. m). 
15 8.64 (lH,s), 8.80 (lH,d), 10.00 (1H.S). 
LCMS, t= 3i4 min, [MH*] 405 and 407. 

B^o^n pl^ ^0- ?^2■5-IMcM< ^'T^'^ V^«Tnino^-^triflno^Qmethvbvrimi<1it^c^^ acid 




^ In a manner Similar to Reference Example 1(c) 2-(2.5-dichlorophenylaminD)-4-trifluoromethyl- 
pyrimidine-S-carboxylic acid (50 mg) and cyclobulylamine (19 pi) afforded the title compound (56 

mSR. CDMS0-d6) 5 1.70 (2H, m). 1.97 (2H, m), 2.22 (2H, m). 4.30 (IH. m), 7.33-7.73 (3H, m). 
25 8.70 (IH, s), 8.80 (IH, d), 10.00 (IH, s). 
LOMS, t = 3.52 min, [MH*] 405 and 407. 

pvoT ^i>. SI - <^TOcMo^ n^^?r y^'■"'^"»^-*-*"^fl«'^'^ 

cyclobutvlamide 
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In a manner similar to Reference Example 1(c) 2-(2,6-dicUorophenylanMno)-4-trifIuorometliyl- 
pyriniidiiie-5-carboxylic acid (30 mg) and cyclobutylanoine (10 \d) afforded the title compound (34 

NMR (DMSCMi6) 5 1.70 (2H, m), L97 (2H, m), 2J2 (2H, m), 4.30 (IH, m), 7,36-7.60 (3H, m), 
5 8.59 (IH. s), 8.80 (IH, d), 10.15 (IH, s). 
LC/MS, t = 3.24 min. \mt] 405 and 407. 

Example 52: 2'l'3,5"DicMorophenv1arniTio)-4>trifluoroin ethylpyriTni dme-^ acid 
cvclobutvlamidc 




10 " 

In a manner similar to Reference Exaniple 1(c) 2-(3,5-dicUorophenylarnino)-4-trifluOTome1hyl- 

pyriniidine-5-carboxylic acid (50 mg) and cyclobutylamine (1 9 ^l) afforded the title conq>ound (56 
mg). 

]SlMR(DMS0-d6) 5 1.70 (2H, m), 1.97 (2H, m), 222 (2H, m), 4.32 (lH,m), 7.25-7.87 (3H, m), 
15 8.85 (IH, d), 8.88 (IH, s), 10.80 (IH, s). 
LC/MS, t = 3.73 min, [NffiTl 405 and 407. 

Example 53: 2-f3-McthoxvphenvlaminoV4-trifluoromeflivlpvrimidine-^ acid 
cvclobutvlamide 




111 a maimer similar to Reference Example 1(c) 2-(3-methoxyphenylammo)-4-trifluoromethyl- 
pyrimidine-5-carboxylic acid (32 mg) and cyclobutylamine (10.5 pi) afforded the title compound (27 
mg). 

NMR (DMSO-d6) 5 1.70 (2H, m), 1.97 (2H, m), 2.22 (2H, m), 3.75 (3H, s), 4.32 (IH, m), 7.53- 
25 7.87 (4H, m), 8.76 (IH, s), 8.81 (IH; d), 10.40 (IH, s). 
LC/MS, t = 3.20 min, [Nfil*] 367. 

Fxam ple 54: 2>r3-CMorophf ^Y^^^^'^" )^trifluoromethvlDVrinridipe-5-c^ acid 
cvclobutvlmethvl-amide 

30 

(a) A solution of borane-tetrahydrofuran complex (IM in tetrahydrofuran, 120ml) was added 
over lOmin to a solution of cyclobutane carbonitrile (8.1g) [Lancaster] in dry tetrahydrofuran 
(20ml) under nitrogen at room temperature. The solution was refluxed overnight then cooled to 
20**. Methanol (150ml) was added dropwise over ISmins keeping the ten^erature below 25°, then 
35 the mixture was cooled to 0° and dry hydrogen chloride was bubbled through for 30min. The 
resulting mixture was refluxed for 90min, evaporated and the residue re-evaporated twice from 
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methanol. Ether (ISOinl) was added and the insulting soUd was filtered off. It was taken up in 
hcrtisopropanol{50nd).ffltered,ai«ihotaoetDiuMle(30ml)adde^ The mixture was cooled and 
thesoMfilteredofftogivetheC-cyclobutylmethylaminehydrochlonde (5.7g) 
NMR(400MHz.DMSO^ F6382 1.8 (4H,m). 2.0 (2H.m), 2.54 (lH.m), 2.80 (2H,d). 8.0 

(3H,brs). 

/^NHj Ha 



(b)toamannersimilartoReferenceExanq,lel(c)2<3-cmorophenylaiiiino)^trifl 
pyrimidine-S^boxyUc acid (32 mg) and Ocyclobutyhnethylamine hydrochloride (13 m^ afforded 

the title compoimd (28 mg). ^ \ im 

10 NMR(DMS(W6) 8 1.70 (2H, m), 1.82 (2H; m), 2.00 (2H. m). 2.50 (IH, m), 326 (2H, m), 7.08- 
7.95 (4H, m), 8.55 (IH, t), 8.77 (IH, s). 10.60 (IH, s). 
LCVMS, t= 3.56 min, |MEtl 385. 




15 v.«n, pU S5r 2.f2.6-i^-^^1"rm.lienvlami noV 4-1 rifluatom eth^1-Tn^niidine-S-carbo^^^ acid 
(tetpli Ydro-pvrap -^VmethvlVamide 




CP 



Jn a manner similar to Reference Example 1(c) 2-(2,6-dichlorophenylamino>4-tiifluoromethyl- 
20 pyrimidin^S-carhoxylic acid (30mg) and 4^minomethyltetrahydropyran (20mg. ex 
ConibiBlockB) afforded the title conqwund (32mg). 

NMR(DMSOd6) 5 1.16-1.22 (2H, m). 1.58 (2H. d), 1.70 (IH, m), 3.09 (2H, t). 3.23 (2H. m), 
3 84 (2H. d), 7.38 (lH,t), 7.59 (2H,d), 8.61 (2H,m), 10.10 (lH,s) 

LCMS, t = 3 .02 min. Molecular ion observed (MlT) = 449 consistent with fte molecular formula 

25 C,8Hl7''a2F3N4 02 

..,. ^1. ^fr 9^r4-TMcMoroD W ""'^""^^<riflnommethylpyrimidin(v5-caThoxYlic acid 
(fi^Ti Y<frn^}vran- 4-vhnethvlVamide 
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h a maimer siimlar to Reference Example 1(c) 2-(3,4-<Uchlorophenylammo)-4-1iifluoromethyl- 
pyrimidine-5-carboxylic acid (30mg) and 4-aminometiiyltetrahydropyran (20mg, ex 
CombiBlocks) afforded the title compound (38mg). 

NMR(DMSO-d6) 5 1.18.125 (2H, m), 1.62 (2H, d), 1.74 (IH, m), 3.1 (2H, t), 325 (2H, m), 3.85 
5 (2H, d), 7.60 (IH, t), 7.69 (IH, m), 8.16 (IH, dd), 8.64 (IH, t), 8.84 (IH, s), 10.70 (IH, s) 

LC/MS, t = 3.45 min. Molecular ion observed (MH*) = 449 consistent with the molecular formula 
C,8HnN4 02''a2F3 

Example l-f2-f3-4-DicMorophenvlamino'>-4-trifluor ^tTiRtTiYTpYnTTi^ 
10 vlVmethanone 



F 




In a manner similar to Reference Biwnplc 1(c) 2-(3,4-dicHorophenylamino)-4-trifluoromethyl- 
1 5 pyrimidine-5-caiboxylic acid (30mg) and morpholine (15mg, ex Aldrich) aflEorded the title 
compoimd (36xng). 

NMR (DMSO-d6) 5) 3.7 (8H, s), 7.65 (IH, d), 7.75 (IH, dd), 8.2 (IH, d), 8.9 (IH, s), 10.80 (IH, 
s) 

LC/MS, t = 3.45 TTii", Molecular ion observed (MH*) = 421 consistent with the molecular formula 

20 Ci6Hi3N4 02''Cl2F3 

Table 2: 

Example 57-67 and 69-73 were prepared in a corresponding fashion to the above conqwunds. 

25 
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Tables 



Coiiq)ounds 74 to 87 were prq)aied according to the conditions described for table 1, and 



10 



15 



20 



purified by Ihe method given in column P as follows: 
Method A: refers to the procedure in part (b) of Example 1 66. 

Method 6: Mass-directed autopuiification using the procedures detailed at the beginning of the 

e3q)erimeatal 

Method C: Purification using Biotage Chromatography over Merck 9385 Silica Gel ( 25g) 
eluting with 1-2% methanol in dichloromethane. 

Litermediatc A: 4-'At ni"nnieth Yltetrahvdropvraii-4-ol hydrochloride 



To a solution of 1 .OM lithium aluminium hydride in tetrahydrofiiran (20 ml) was added under 
a nitrogen atmosphere a solution of 4-hydroxytetra-hydropyran-4-carbonitrile (0.50 g, 
prepared as described in Eiden et al.. Arch- Pharm, 320. 348, (1987) ) in tetrahydrofiiran (2 
ml) and the solution stirred at reflux for 6 hours. Water (1 ml) and 2N sodium hydroxide 
solution (1 ml) were added cautiously and the resultant solid filtered and washed with ether. 
The filtrate was dried (MgS04), evaiK)rated and the residue dissolved in ethanol (3 ml) and 
concentrated hydrochloric acid (0.5 ml) added. Solvent was removed under reduced pressure 
and the resultant solid washed with ether and dried in vacuo at 40°C to afford the title 
compoimd (234 mg). 



NMR ( DMS0-d6) 1.45-1.6 (4H, m), 2.78 (2H, q), 3.61 (4H, m). 5.07 (IH, hr s), 7.89 (3H, hr 




s). 
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Table 4 

In the following table 4, colunm 2 gives precursors R^NHi that were reacted with 2-chloro-4- 
(trifluoromethyI)pyriinidine-5-carbonyl chloride in a manner similar to that in part (a) of Exanq)le 
5 166 . The resultant product was reacted with the precursor YNHz of column 3 in a manner similar 
to that in part (b) of Example 166 , to provide tiie jBnal product in column 4. 




. Preparation Method A : refers to the procedure give in part (b) of Example 166. 

1 0 Preparation Method B : This is exemplified by the by Exan^)le 109. 2-chloro-4-trifluoromefhyl- 
pyrimidin-5-caiboxylic acid (tetrahydropyran-4-ylmethyI)amide ( 50 mg) and 2-chloro-2- 
cyanoamlitie ( 1 18mg) were irradiated in a microwave apparatus (the model used was the 
•Creator', supplied by Tersonal Chemistry', operating at 300 Watts), at 190°C for 30 nm. For 
exanq)les using this method, the equivalmts of substituted aniline YNH2 used, and duration of 

1 5 irradiation follow in brackets after the method B. 

The column entitled "Prep" refers to the preparation method used. 

The product was then purified according to on of the following methods described below. The 
20 column entitled "Pure" refers to the purification method used 

Purification method A: refers to the procedure give in part (b) of Exanq)le 166 
Purification method B: mass directed autopurification using the procedures detailed at tiie 
beginning of the experimaital. 
25 Purification method C: The reaction was worked up as for part (b) of Example 166, and the crude 
product fiirther purified by Biotage chromatography over Merck 93 85 silica gel, eluting with 
isohexane/ethyl acetate. 
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Tsible6 



10 



15 



20 




Pr^.mtinn Method A: refers to liie procedure give in part (b) of Example 166. 
^n.ti.n Method B: EmiiplifiedbyExanq,le 154: A mixture of 2-chloro4-tnfluoroE«thyI- 
pjLidm-S-carboxyKc add (tdrahydropyr^-4.ylmethyl)-amide (50 mg), 3.5-dicyaBoamhBe 
(69mg). and acetonitrile ( 0.5mD was irradiated in a microwave apparatus (the model used was 
L -Qeator-, supplied by Tersonal Chemistry, operating at 300 Watts), at 1 80°C for 60 mm^The 
teir^jerature, duration of irradiation, and number of equivalents of the substituted-amhne used are 
giveai after fliemefhod in the table. 

Ln^rntion Method C: exemplified by Example 162: Amixture of 2-chloro^tnfluoroinethyl- 
pyximidin-5-carboxylic acid (tetrahydropyran^yhnethyl)-amide (80 mg) and 4-fluoro-2. 
(ifluoromethyDanihne (Ulmg) was ixradiated in microwave apparatus (the model used was the 
'Creator-. suppUed by Tersonal Chemisty. operating at 300 Watts), at for 45 mm. 

Purification was carried out as detailed in the table to give the product. 

T >.T rifi.«t,nn Method A; r efers toae procedure grye inpart (b) of Bxanyle 166. 
P.^f;.«tin. Methods: mass directed autopurification using the procedures detailed at the 

beginning of the expaimental. 

P.^ti»n Method C: The reaction was worked up as for part (b) of Example 166, andthecrude 
product further purified by Biotage chr«matogiaphy over Merck 93 8 5 aKca gel elutmg wifli 
isohexane/etbyl acetate (7:3). 
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Example 163 2-('3-Meflioxvp hfni YlaTTitno^-4-trifluorometfavl-PVriniidme-5- cai^ acid 
cvcloheacvlmethvl-amide 




5 111 a maimer similar to Reference Example 1(c) 2-(3-metiioxyphenylanmio)^trifluoro- 

mefliylpyrimidine-5-carboxylic acid (32 mg) and cydohexanemethanamine (16 pi ex Lancaster) 
afforded the title con^iound (28 mg). 

NMR (DMS0-d6) 5 0.85-1.0 (2H. m), 1.1-1.25 (3H, m). 1.5 (IH. m). 1.55-1.75 (5H, m). 3.06 
cm, t), 3.74 (3H. s), 6.63 (IH. 6), 72-73 (2H. m). 7.54 (IH, s), 8.57 (IH, t), 8.74 (IH. s). 10.35 
10 (1H.S). 

LC/MS, t = 3.57 min. Molecular ion observed |MH^ = 409 consistent with the molecular 
formula C20H23F3N4O2. 

PTatn plf. 164: 2-f3-C h^lTro pllenvlap^n^-4-1riflun r lwnethvl-1mimidine-5-c^ acid (1- 
15 hvdroxvcvcToliexvlnieth vlVamide 



OH 



H 



In a manner similar to Refeience Example 1(c) 2-(3-chlorophenylaniino>4-trifInaro- 
mefliylpyrimidinc-5-carfK)xylic acid (32 mg) and l-aminomefhyl-l-cyclohcixanol I^rdrochloride 
(20 mg, ex Aldrich) afforded the title compound (29 mg). 
20 NMR(DMSad6)5 1.3 (lH,m), 1.4-1.5 (7H,m), 1.6 (2H,m), 3.28 (2H, d). 434 (IH, s), 7.16 
(IH, d), 7.43 (IH, t). 7.73 (IH. d), 8.04 (IH, t), 8.51 (IH, t), 8.91 (IH, s), 10.65 (IH, s). 
LC/MS, t = 339 min, Moleciihir ion observed jM-H]- = 427 consistent with the molecular 
formula C,9Hzo"CIF3N402. 

25 F:Yam p1fi 165: ?-n-T^omophenvlamiiinV4-t p flnnrnTnethvl-T)vrimidine-5-caifaoxvlic acid(l- 
hvdroxvcvclohexvhnetfavn-amide 

In a manner similar to Reference Example 1(c) 2-(3-bromopbenylamino)-4-trifluoro- 
methylpyrimidine-S-caiboxylic acid (36.5 mg) and l-aminomethyl-l-cyclohexanol hydro- 
30 chloride (20 mg, ex Aldrich) afforded the tide compound (28 mg). 

NMR (DMS0-d6) S 125 (IH, m), 1.35-1.45 (7H. m). 1.6 (2H, m). 3.23 (2H, d), 4.28 (IH, s), 
7 23 (IH, <^>, 731 (IH. t). 7.71 (IH, d). 8.12 (IH, s), 8.45 (IH, t), 8.85 (IH, s). 10.55 (IH. s). 
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LCMS,t = 3.43 nun. Molecular ion observed [M-Hl-471 consistent ^vifli the molecular 
fonmda Ci9H2o'^F3N402. 

5 ryclnhejcvlipefhvl-aimde 

(a") Toasoluti(mof 2^hloro^-trmuoron,ethyl-pyrinudin-5-carWlcM^^^ 

Itoybridge) in dichlorometfaane (1 5 ml) at -40° was added dropwise over 30 mmutes a soluton of 

!^r^.i^-efi— e(035n.l.exl^caster)andtriethyl^^ 

10 05M).IMcUoron^ewasren«^mderreduc^ 

Il«sotoion^vmd«dsequentianywithwter.5%sodiumbic^^^^^ 

2LtSrO.Xev3poratedr«dwithefl.er:h^^^ 
pyrinridme-5-carboxylioacidcyclobe3iylmethyl-annde(666mg). 

^(DMS0-d6) 5 0.85-1.0 (2H.m), 1.1-1-25 (3H.m). 1.5 (lH,m), 1.55-1.75 (5H,m),3.12 

l^lt'^n^M^^^^^^ 

formula CijHm^CIFsNjO. 



0 F- 



cr«tx 

20 0,^ To a solution of 2-chloro^trifluorome1iyl-pyrinndine-5-carboxylic acid cyclob^ytoefliyl- 
Sr(oCinl,4-dioxaa(lna)wasadded3.hl^^^^ 
^llMonstin;datrefluxfor4hours.Dioxaawasr^^^ 
i?^?nd)added.Tliesolutionwas washed sequentiaUywith2Nhydro^^^ 

3^):St^?x3n.).dried(MgSO.).evaporatedandto..^^ 

25 title coiiq)ouiid (107 mg). . . ^,Tr \ i -r^^w rn\ ^^06 

^(DMSO-d6) 5 0.85-1.0 (2H,xn). 1.1-1-25 (3H m). 

(2R 125(m t),7.43 (IH, t). 7 J6 (IH. t). 8.56 (IH. t), 8.69 (IH, s). 10.20(lH,s)- 
L^r-^SiMoleculiionobs^ 
formula CHtj'^aFiNA 




167: 2.f3-gd^ - .,,.r-r^^.l.n,^.nV4.1rifluo r oTnetb y1-pvri^dine-5-carW^^ acid 
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Ih a manner similar to Example 166(b). 2<Horo^trifIuorome%ii)yrimidine-5-carboxyUc acid 
cyclohexylmelJiyl-amide (100 mg) and 3^hloro-2-fluoroaniline (230 mg. ex Acros) affordfid the 
title compound (101 mg). 

NMR (DMS0-d6) 8 0.85-1.0 (2H, m), 1.1-1.25 (3H,m), 1.5 (IH, m), 1.6-1.8 (5H, m), 3.08 (2H, 
5 t). 7.43 (IH. t). 7.67 (IH, m). 8.07 (IH. d). 8.58 (IH. t). 8.80 (IH, s), 10.60 (IH. s). 

LC/MS, t = 3.71 min. Molecular ion observed [MH+] = 43 1 consistent with the molecular 
fomiula Ci9H,9^*CIF4N40. 

v.«m y\e IfiR: 2-^54:^OIO-?-fl"ortvnheavIaI n 4nn^^trifhl0^omet^vl-pvrimidine-5-ca4^ 
10 gyclohexvlT "'°*^Y^-«™'^ft 




In a manner simUar to Example 166(b), 2-cUoro4-trifluortmiBM-pyriniidine-5KJarboxylic acid 
cyclohexylmefliyl-aniide (100 mg) and 5-cMoro-2-fluoroaDiline (230 mg. ex Avocado) afforded 

the title con?)ound (116 mg). 

15 NMR(DMSO-d6) 8 0.85-1.0 (2H.m), 1.1-1.25 (3H,m), 1.5 (lH,m), 1.6-1.75 (5H,m), 3.07 (2H, 
t) 7.29 (IH, m). 7.36 (IH. t), 7.77 (IH, d of d), 8.57 (IH. t). 8.72 (IH. s), 10.15 (IE, s). 
LCMS, t = 3.73 min. Molecular ion observed [MH+] = 43 1 consistent with the molecular 
formula CHw^ClF^NA 

20 Vr^m p\e 169: 2-f3 S-TOfliitrroDhen y i'^^tin^^trifluommethvl-Tmimidin-S-pa^ acid 




In a manner similar to Example 166(b) 2-cHoro4-trifluorome11iyl-pyiimidine-5-carboxyIic acid 
cyclohexylmethyl-amide (100 mg) and 3.5-difluoroaniline (200 mg. ex Dmcaster) afforded the 

25 title compound (110 mg). 

NMR (PMS0-d6) 6 0.85-1.0 (2H. m), 1.1-1.25 (3H, m). 1 .5 (IH. m). 1.6-1.75 (5H. m). 3.09 (2H. 
t), 6.89 (IH, t), 7.54 (2H. d). 8.60 (IH. t), 8.85 (IH. s), 10.80 (IH, s). 
LCMS, t = 3.74 min. Molecular ion observed [MH^l = 415 consistent with the molecular 
formula Ci9H,9F5N40. 

30 
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TTv^rn plft 170: 2.<^Tonv2-triflur r— ^^'yV''"' Y^''^""'^^^"'^^"'^*^^^-^^^^ 
pafhoxvlic acid cvclohexvl methvl-amide 



15 



20 



25 




CFa 

fcatnaimersiniilartoExair?)le 166(b) 2-<;Uoro-4-trmuOTomethyl^^ 
5 cyclohexylmelhyl-ainide (80 mg) and 4-chloro-2-trifluoTomethylanilme (107 mg. ex Lancaster) 
affiirded. after purificati<m by mass-directed autoprepaiationtechnique, the ti^^ 

i (DMSCW6) 5 0.85-1 .0 (2H, m), 1 .1-1 25 (3H. m). 1.5 (IH. m), 1 .55-1 .75 (5H, m). 3.06 
(2H. t) 7.76 (IH, d), 7.88 (IH. d). 7.97 (IH, s). 8.56 (IH, t). 8.70 (IH, s). 10.15 (IH. s). 
10 LC/NIS,t = 3.97nrin,Molecularioiiobserved[Mir*3 = 481 consistent witii the molecular 

formula Cz^^J^CSB^aO. 

171. r>xt^Ti<«hen Y i«^it,nUUtrifluornTncthv1-TrYrimidine.5<^ 
fry«1ftlif5xvlmefr Y'-a"T'de 




To a solution of 2^hloro-4-lrifluoromethyl-pyrimidine-5-cafboxyUc acid cyclob^ltm^l- 
amide (50 mg) in acetonitrile (0.5 ml) was added S-aminobenzonitrile (92 mg. ex Aldnch) andjie 
solutionheatedat200«C under microwave conditions for 45 minutes. Acetonitrile was remove^^ 

under reduced pressure and ethyl acetate (5 ml) added. The solution was washed sequ^tiallywifli 
2N hydrochloric add (2 x 3 ml) and water (3 x 3 ml), dried (MgSO.). evaporated and the residue 
pnrified using sihca gel chromatography wife 1:1 ethyl acetaterisohfixane to aff^^ 

;Z'™t50.85-1.0(2I,m).l.l-1.5(3H,m).l.(l^^ 

t) 7.50 (IH, d), 7.57 (IH. t), 8.00 (IH. d). 825 (IH. s). 8.59 (IH. t). 8.83 (IH. s). 10.75 (IH. s). 
LaMS,t = 3.51min.Molecularion observed [MH+] = 404 consistent withfh^ 

formula C20H20F3N5O. 

v.. ^^e. 17^: 2.f3-Cva ^»» t^^vl''^mpV4-triflnnromethvl-pyrimidine-5-carboxy^ acid 
ftetrahvdmpvrai^-4-vhn «?thvlVamide 



30 




mamamiersimilarto Reference Example l(c)2-(3-cyanophenylamino)-4-liifluoro- 
melhylpyrimidine-5-carboxyUc acid (32 mg) and 4-aminomefhyltetrahydropyran(14 mg. ex 



Combi Blocks) afforded the tifle con^tound (26 mg). 
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NMR CDMS0-d6) S 1.15-1^5 (2H, m), 1.62 (2H, d), 1 .74 (IH, m), 3.14 (2H, t), 3.27 (2H, t), 3.86 
(2H, d of d), 7.50 (IH, d), 7,57 (IH, t), 8.00 (lH,d), 8.26 (IH, s), 8.65 (IH, t), 8.85 (IH, s), 10.70 
(lH,s). 

LC/MS, t = 2.94 min, Molecular ion observed (MET^ = 406 consistent with the molecular 
5 formula C19H18F3N5O2. 

Example 173: 2-(3-CvanQphenvb iTiiTiA)^tri fluoromethvl-p Ynnii 
cvclopentvlmethvl'-amide 




10 In a manner similar to Refaence Example 1(c) 2-(3-cyanophenylammo)-4-trifluoro- 

methylpyrimiduie-5-carboxylic acid (32 mg) and cyclopentanemiethanamine hydrochloride (17 
mg) afforded the title compound (16 mg). 

NMR (DMSO-d6) 5 1.20-L30 (2H, m), 1.45-1.6 (4H, m), 1.65-1.75 (2H, m), 2.08 (IH, 
quintuplet), 3.19 (2H, t), 7.50 (IH, d), 7.57 (IH, t), 8.00 (IH, d), 8.25 (IH, s), 8.63 (IH, t), 8.82 
15 (lH,s), 10.70 (lH,s). 

LC/MS, t = 3.42 min, Molecular ion observed jMH*! = 390 consistent with the molecular 
formula CisflwFaNsO. 

Exaj n ple 174: 2-r4-Cvanop> ^«riYlamm oV4>trifluorome1favl-Pvrimidine-5-c acid 
20 cvclohexvlmethvUamide 




H 



hi a manner similar to Reference Example 1(c) 2-(4-cyanophenylanmio)-4-trifluoro- 
methylpyrimidine-5-carboxylic acid (32 mg) and cyclohexanemethanamine (16 ^1, ex Lancaster) 
afforded the title compound (18 mg). 
25 NMR CDMS0-d6) 5 0.85-1.0 (2H, m), 1.1-1.25 (3H, m), 1.5 (IH, m), 1 .6-1.8 (5H, m), 3.08 (2H, 
t), 7.81 (2H, d), 7.97 (2H, d), 8.61 (IH, t), 8.85 (IH, s), 10.90 (IH, s). 
LC/MS, t = 3.5 1 min. Molecular ion observed [MH+] = 404 consistent with the molecular 
formula C20H20F3N5O. 

30 P.yflTTi plft T75:2-f4^vanQphenvlaniiTio)-4-trifluoromethvl-pv Hmtainft-S-caifa^^ acid 
fteti:ahvdropvran-4-vhpethvlVamide ^ 

H 
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la a mamer similar to Reference ExairQ)le 1(c) 2-(4-cyanophenylainino)-4-trifluoro- 
methylpyrimidine-S-carboxylic acid (32 mg) and 4-aininomethyltetraliydropyran (14 mg, ex 
Combi Blocks) afforded the title coii5>ound (6 mg). 

NMR (DMSO-d6) 5 1.15-1.25 (2H, m), 1.60 (2H, d), 1.75 (IH, m), 3.14 (2H, t), 3.27 (2H, t), 3.86 
5 (2H, d), 7.82 (2H, d), 7.97 (2H, d), 8.67 (IH, t), 8.87 (IH, s), 10.85 (IH, s). 

LCVMS, t = 2.92 min, Molecular ion observed \Mi&\ = 406 consistent with the molecular 
fonnula C19H18F3N5O2. 

Example 176: 2-r4~(>anopheny lflTTTiTin )-4-trifluoromethvI-Pvr^ acid 
10 cvclopenty lTTieth yl-amide 



In a manner sinular to Reference Example 1(c) 2-(4-cyaiiophenylamino)-4-1rifluoro- 
mefhylpyrimidine-5-carboxylic acid (32 mg) and cyclopentanemeflianamine hydrochloride (17 
mg) afforded the title compound (22.5 mg). 
15 NMR (DMSO-d6) 6 1.15-1.30 (2H, m), 1.45-1.65 (4H, m), 1.65-1.75 (2H, m), 2.08 (IH, 
quintuplet), 3.17 (2H, t), 7.82 (2H, d), 7.97 (2H, d), 8.64 (IH, t), 8.84 (IH, s), 10.90 (IH, s). 
LC/MS, t = 3.40 min. Molecular ion observed [MH^ = 390 consistent wifli the molecular 
formula C19H18F3N5O. 

20 KTample 17 7: 2-r3-Methoxv-5-ftrifluoromethvl>phenv 1amiT!o^-4-trifluoromethvl>Pvr^ 
carboxvlic acid (tetrahvdroPvran-4-vlmet> iYl>-amide 

(a). To a solution of 2-chloro-4-trifluQronaethyl-pyrimidin-5-carbonyl chloride (1.5 g) in 
dichloromethane (20 ml) at -2° was added a dropwise a solution of 4-aminomethyltetra- 

25 hydropyran (0.70 g, ex Combi Blocks) and triethylamine (1.05 ml) in dichloromethane (10 ml) 
and the solution stiired at O"* for 1 hour. Dichloromethane was removed under reduced pressure 
and ethyl acetate (30 ml) added. The solution was washed wiUi 2N hydrochloric acid (3 x 20 ml), 
dried (MgSOO, evaporated and the residue purified using silica gel chromatography with 1 :1 
ethyl acetate:isohexane to afford 2-chloro-4-trifluorome%I-pyrimidin-5-carboxylic acid 

30 (tetrahydropyran-4-yl-methyl)-amide (1 .20 g). 

NMR (DMS0^6) 5 1.15-1.3 (2H, m), 1.61 (2H, d), 1.74 (IH, m), 3.17 (2H, t), 3.25 (2H, t), 3.86 
(2H, d of d), 8.81 (IH, t), 9.20 (IH, s). 

LC/MS, t = 2.54 min. Molecular ion observed [MH"*! = 324 consistent with the molecular 
formula CizHn^^ClFaNjOz. 




H 



35 
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(b). In a manner similar to Exa3rq>le 1 66(b), 2-<jhloro-4-trifluoromethyl-p)Tirradm-5-<;arbo3^^ 
acid (tetrahydropyran-4-ylmethyl)-atnide (50 mg) and 3-niethoxy-5-(trilluoroniethyl)amline (148 
mg, ex Aldrich) afforded after stirring at reflux for 24 hours the title compound (5 1 mg). 
NMR(DMS0^6)5 1.15-1.3 (2H, m), 1.62 (2H, d), 1.74 (IH, m), 3.13 (2H, t), 3.27 (2H, t), 3.83 
5 (3H, s), 3.86 (2H, d), 6.92 (IH, s), 7.73 (IH, s), 7.80 (lH,s), 8.64 (IH, t), 8.85 (IH, s), 10.65 (IH, 
s). 

LC/MS, t = 3.38 min, Molecular ion observed [MBT^ = 479 consistent with the molecular 
formula C20H20F6N4O3. 




10 Example 178: 2-f3,5-Bis4rifluoromethvlphenvla niTTin)^tri fluoromethvl-pvr^ 
acid (tetrahvdropvran-4-vhnethvlVamide 



F 




In a manner similar to Example 166(b) 2-chloro-4-trifluoromefhyl-pyrimidin-5-carboxylic acid 
1 5 (tetrahydropyran-4-ybnethyl)-amide (50 mg) and 3,5-bis(1rifluoromethyl)aniline (177 mg, ex 
Aldrich) afforded, after stirring at reflux fac 80 hours and purification by mass-directed 
autopreparation technique, the title con^und (24.5 mg). 

NMR (DMS0-d6) 5 1.15-1.3 (2H, m), 1.62 (2H, d), 1.75 (IH, m), 3.14 (2H, t), 3.28 (2H, t), 3.86 
(2H, d), 7.72 (IH, s), 8.49 (2H, s), 8.67 (IH, t), 8.93 (IH, s), 11.05 (IH, s). 
20 LC/MS, t = 3.62 min, Molecular ion observed [MH^ = 5 17 consistent with the molecular 
formula C20H17FSN4O2. 

F.TCftTTi ple 179: 2-(3-Bromo-5-ftrifluoromethvlVhenvl^TT iTnn)-4>trif1 noromethvl-pv^ 

caihoxvlic acid ^tetrahvdropyran-4-vlmethvlVamide 

F 

25 " 

Li a manner similar to Exairple 166(b) 2-chloro-4-trifluoromethyl-pyrimidin-5-carboxylic acid 

(tetrahydropyian-4-ylmethyl)-amide (50 mg) and 3-bromo-5-(trifluoro-meliiyI)aniline (185 mg, 
ex. Avocado) afforded, after stirriag at reflux for 80 hours and purification hy mass-directed 
autopreparation technique, the title compound (28 mg). 
30 MMR(DMSO-d6) 6 1.15-1.3 (2H, m), 1.62 (2H, d), 1.74 (IH, m), 3.14 (2H, t), 3.28 (2H. t), 3.86 
(2H, d). 7.60 (IH, s), 8.24 (IH, s). 8.29 (IH, s), 8.66 (IH, t), 8.99 (IH, s), 10.90 (IH, s). 
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LC/MS, t = 3.63 min, Molecular ion observed CM-H]" = 527 consistsait with the molecular 
fommla Ci9Hi7''BrF<^^402- 



Example 180: 2-G-Huoro-5-ftrifluoroiiietiwnphenvl a iiimo^4-trifluoromethvl-pvr^ 
carboTCvlic acid (tetrabydrot>vran-4-v lmethvn-ainide 




In a maimer similar to Example 166(b) 2<Moro-4-trifluoromethyl-pyrimidiii-5-caiboxylic acid 
(tettahydropytan.4-yhneflryl)^de (50 mg) and 3-fluoro-5-(trifluciromethyl)aniline (138 m& ess 
Fluorochem) afforded after stirring at reflux for 24 hours the titie compound (44 mg). 
NMR(DMS0-d6) 8 1.15-1.3 (2H, m), 1.62 (2H, d), 1.75 (IH, m), 3.14 (2H, t), 3.28 (2H, t). 3.86 
(2H. d), 7.32 (IH. d), 7.96 (IH. d). 8.06 (IH, s), 8.67 (IH, t), 8.90 (IH, s). 10.90 (IH, s). 
LC/MS, t = 3.45 min. Molecular ion observed [MH+| = 467 ccmsisteat with the molecular 
formula C19H17F7N4O2. 

K-rample 1R 1 ; 2-r2-Fluoro-:^-rtrifluoromP ^H^)r>^'^Y^a'"^"»'>-^trifluorometbvl-^^ 
carboxvlic acid rtetrahvdrQPvran-4-v ^"'f^thYl)-aTnide 




fii a manner similar to Example 166(b) 2-chloro^-trifluoromethyl-pyrimidin-5-caiboxylic acid 
(tetrahydropyian-4-ylme1iiyl)-amide (50 mg) and 2-fluoro-3-(1rifluoromethyl)aniline (138 mg, ex 
Aldrich) affonied, after stirring at reflux for 80 hours and purification by mass-directed 
autopreparation technique, flie title compound (15 mg). 

NMR (DMS0-d6) 8 1.1-1.25 (2H. m), 1.60 (2H, d), 1.73 (IH. m), 3.1 1 (2H, t), 3.26 (2H, t). 3.85 
(2H, d), 7.43 (IH. t), 7.61 (IH, t), 7.92 (IH, s), 8.63 (IH, t), 8.72 (IH, s), 10.30 (IH, s). 
LC/MS, t = 3 .28 min. Molecular ion observed = 467 consistent wifli the molecular 
formula Ci9Ht7F7N4Q2. 

T^xamplB 7-('?-Methvltbio-3-ftrifluororP Rt]iv1 >ihetivlam inoV4-trifluon>melhYl-i^ 
cafbaxvlic ^t^A ftetrahvdroovran-4-vlro efhvIV-amide 




SCH, 



2-Chloro4-trifluoromethyl-pyrimidin-5-caiboxylic acid (tetrahydropyian-4-ylmethyl)-amidc (50 
mg), 2-methylthio-3-(trifluoromethyl)aniline (125 mg, ex Maybridge) and acetonitrile (0.5mD 
were heated at 190" under micarowave inadiation for 30 minutes. Hie solvent was evaporated m 
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vacuo and the residue purified by mass-directed autopreparaticai technique, to give the title 
conq)ound(ll mg). 

NMR (DMSOd6) 5 1.1-1.25 (2H, m), 1.60 (2H, d), 1.73 (IH, m), 2.24 (3H, s), 3.12 (2H, t), 3.26 
(2H, t), 3.85 (2H, d), 7.65 (2H, d), 8,11 (IH, t), 8.64 (IH, t), 8.72 (IH, s), 9.81 (IH, s). 
5 LCyMS, t = 3-53 min. Molecular ion observed [MH+] = 495 consistent with the molecular 
fonnula C20H20F6N4O2S. 

FTflTTi ple 183: 2-f5-ailoro-2-methvlpheavlamino^-4>trifluoro methvl-pvrimidm^ 
acid rcvclopentylTnethvlVaimde 



(a). To a solution of 2-cUoTO-4-trifluoromethyl-pyriniidin-5-carbonyl chloride (1.0 g, ex 
Maybridge) in dichloromethane (7 mi) at -2^ was added a dropwise a solution of cyclo- 
pentanemethanamine hydrochloride (0.55 g) and triethylamine (1 .4 ml) in dichloromethane (1 3 
ml) and the solution stined at 0** for 1 hour. Dichloromethane was removed under reduced 
1 5 pressure and cfliyl acetate (20 ml) added. The solution was washed with 2N hydrochloric acid (3 
X 15 ml), dried 0^gSO4), evaporated and triturated with isohexane to afford 2-chloro-4- 
trifluoTomethyl-pyrimidin-5-carboxylic acid (cyclopentyhnethyl)-amide (838 mg). 
NMR (DMSO-d6) 8 1.1-1.3 (2H, m), 1.45-1.65 (4H, m), 1.65-1.8 (2H, m), 2.07 (IH, quintuplet), 
3.20 (2H, t), 8.78 (IH. t), 9.17 (IH, s). 
20 LC/MS, t = 3 .22 min. Molecular ion observed [M-H]- = 306 consistent with the molecular formula 

CizHia^'OFsNaO. 



(b). hi a manner similar to Example 166(b) 2-chlon)-4-trifluoromethyl-pyrimidine-5-caiboxyHc 
acid cyclopentyhnethylamide (47.5 mg) and 5-chloro-2-methylaniline (1 10 mg, ex Aldrich) 
25 afforded after stirring at reflux for 30 hours the title compound (41 mg). 

NMR pMSO-d6) 5 1.15-1.3 (2H, m), 1.4-1.6 (4H, m), 1.65-1.75 (2H, m), 2.06 (IH, quintuplet), 
2.20 (3H, s), 3.14 (2H, t), 7.19 (IH, d), 729 (IH, d), 7.48 (IH, s), 8.55 (IH, t), 8.63 (IH, s), 9.83 
(lH,s). 

LC/MS, t = 3.68 min. Molecular ion observed jMH^ « 413 consistent with the molecular fonnula 
30 CijHzo^CIFsNA 



Kicanrple IM' 7, (^4:iiIoro-4-methvlpheny 1«Tnino^-4.triflimrQigethvl^^ 
acid ftetrahv <^rnp Yran-4-vlmetfavn-amide 



10 
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ti a manner simikr to Exaniple 166(b) 2-cMoro4-trifluorome%l-pyrmiidine-5-carboxylic acid 
(tetrahydropyran-4-y]inethyl>aniide (50 mg) and 3-chloro^methyl-anilme (109 mg) afforded, 
after stirring at leflnx for 24 hours and purification by mass-directed autopreparation technique, 
5 die title compound (35 mg). . , 

NMR (DMS0-d6) 5 1.15-U (2H, m), 1.61 (2H, d), 1.74 (IH. m), 2.28 (3H, s), 3.13 (2H, t), 3.27 
(2H, t). 3.86 (2H, d of d), 7.31 (IH, d), 7.56 (IH. d). 7.94 (IH. s). 8.61 (IH, t), 8.79 (IH. s). 10.50 

(IH, s). ^ , 

LCyMS, Molecular ion observed [MH+] = 429 consistent wife the molecular formula 

10 C,9H20^^ClF3N4O2. 

Pv«m p1P. 1R5t 2-r3-Chlo>vw7.-iTTethvlDhe r yl=»^fnnV4-trifluoromethvi-Tm3mi^^^^ 
aciA ftBtrahvdraDVP m-d-ylmetbvlVainide 




15 In a manner similar to Example 166(b) 2-chloro^-trifluoromefliyl-pyrimidine-5-caiboxyUc acid 
(tetrahydropyran-4-yhnethyl)-amide (50 mg) and 3-chloro-2-metlorl.anihne (109 mg, inowa 
compound CAS No 87-60-5) afforded, after stirring at reflux for 24 hours and purification by 
mass-directed autopreparation technique, fte tifle compound (30 mg). 

miR(DMSO-d6) 5 1.1-1.25 (2H. m), 1.59 (2H, d), 1.72 (IH, m), 2.21 (3H, s), 3.10 (2H. t), 3.26 
20 (2H. t). 3.84 (2H, d of d), 724 (IH. t), 7.3 (2H, m), 8.56 (IH. t), 8.61 (IH. s). 9.99 (IH. s). 
LC/MS, t = 3.19 min. Molecular ion observed IMH+] = 429 consistent with the molecular 
formula C,<>H2o"ClF3N402. 

^^.n,pT^ iRfi- 7.r4-rMar o-^-^>^t>ioxvnhen v i«niitinVA-trifluoramethv1-nvriroidn^^ 
25 acid ('tetrahvd m pvran-4-vh nethvlVamide 




hi a manner similar to Exangjle 1 66(b) 2-chloro-4-trifluoromethyl-pyrimidine-5-cari)oxyUc acid 
(tetiahydropyran-4-yhnethyl)-amide (50 mg) and 4-chloro-3-methoxy-am1ine (122 mg) afforded, 
after stirring at reflux for 24 hours and purification by mass-directed autopreparation technique, 
30 the title con:qiound (33 mg). 
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NMR (DMS0-d6) 5 1.1-125 (2H, m), 1.61 (2H, d), 1.73 (IH, m), 3.13 (2H, t), 3.27 (2H, t), 3.83 
(3H, s), 3.86 (2H. d), 7.27 (IH, d), 7.37 (la d). 7.81 (IH. s), 8.63 (IH, t). 8.80 (IH, s), 10.50 
(1H.S). 

LC/MS, t = 3 J26 nun, Molecular ion observed [MH+] = 445 consistent -witli the molecular 
5 f<HmiilaC,9H2o"ClF3N403. 

Example 187: 2-(4-CMoro-3-me&vlphenvlanimo^-A-trifluoromefcv) -pY""^<^'"' ^5-c 
acid (tetraliYdropvran-4-Y lmeth vl)-amide 

F 

H ^ 

10 In a manner similar to EKdmple 166(b) 2-cUoro-4-trifluorometiiyl-pyrimidiiie-5-carboxylic acid 
(tetrahydropyran'4-yliiiethyl)-amide (50 mg) and 4-chloro-3-metliyl-amline (109 mg, ex 
Lancaster) afiforded, after stirring at reflux for 24 hours and purification by mass-directed 
autopreparation technique, the trfle compound (33 mg). 

miR(DMS0-d6) 5 1.15-1.3 (2H, m), 1.61 (2H, d), 1.73 (IH, m), 2.31 (3H, s), 3.12 (2H, t), 3.27 
15 (2H, t), 3.86 (2H, d), 7.37 (IH, d), 7.62 (IH, d), 7.72 (IH, s), 8.61 (IH, t), 8.77 (IH, s), 10.45 
(lH,s). 

LC/MS, t = 3.41 min. Molecular ion observed [MET^ - 429 consistent with the molecular 
foimula Ci9H2o"ClF3N4Q2. 

20 Example 188: 2-f3>CMorophenvlaminoM>trifluoromethvl-P YriTnidine-5-carboxvlic acid 
cvclobutvlmethvl-methvl-aniide 

a) N-<Cyclobutylmethyl)-2,2>trifluoroacetamide 




25 C-cyclobutyl-methylamine hydrochloride (1 .82g) was added to a solution of N,N- 

diisopropylethylamine (4.14g) in dry tetrahydrofiiran (30ml) at 0°C. The mixture was stirred at 
©•"C for 5mins then cooled to -20''C. A solution of trifluoroacetic anhydride (3.57g) m 
tetrahydrofiiran (10ml) was added dropwise over lOmins and the mixture was then allowed to stir 
at room temperature for 1 hour. The solution was diluted with ether (100ml) and water (75ml), 

30 separated and the organic layer washed with water, dilute hydrochloric acid, water and brine, 
dried (MgS04) and evaporated to give the title conq>ound (2.63g) 

NMR (CDCI3) 5 1.70 (2H, m excess), 1.93 (2H, m), 2.10 (2H, m), 2.53 (IH, m), 3.39 (2H, t), 6.2 
(lH,brs). 

35 b) N-(Cyclobutylmethyl)-N-methyIamine 

N-(Cyclobutylmethyl)-2,2,2-trifluoroacetaniide (2.62g) and iodomethane (3.6ml) were dissolved 
in dry acetone (75ml). Powdered potassium hydroxide (3.2g) was added and the mixture heated 
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at reflux for 5 mins. The caccess iodomethane and acetone were removed under reduced pressure, 
wata- (75nil) added and the solution heated at reflux for 1 hour. The mixture was cooled and 
ether (75inl) added. The layers were separated and the organic layer was extracted with dilute 
hydrochloric acid (75inl). The aqueous extract was washed with eflier, thai made strongly basic 
5 wiaisodiumhydroxideandextractedwithe1her(2x75nal). The extracts were dried (K2CO3) 
and evaporated to give the title conqmund (5 17mg) 

NMR (CDCI3) 5 13 (IH, m excess), 1.65 (2H, na), 1.9 (2H, m), 2.05 (2H, m), 2.45 (4H, m). 2.55 
(2H,d). 

1 0 c) 2K3<^hlorophenylamino)-4-trifluoromettiyl-pyrimidine-5-carbaxyUc acid cyclobutylmethyl - 
metb^-amide 



H 

To a solution of N-(cyclobutybnefliyl)-N-methylamine (17mg) in dimethylformamide (1.5 ml) 
was added successively, 2<3-cMorophenylaniino)-4-trifluoroinethyl-pyrimidine-5-carboxyUc 

1 5 acid (35 tag), NJ^T-diisopropyletibylamine (38ul), l-hydroxj^enzotriazole hydrate p3 mg) and 1- 
(3-dimethylajjmo-propyl)-3-ethylcaibodiimide hydrochloride (25 mg). The solution was stirred 
overnight. Dimethylformamide was removed under reduced pressure and efliyl acetate (10 ml) 
added. The solution was washed sequentially with 10ml portions of water, saturated sodium 
bicarbonate solution, water, dilute l^drochloric acid, water and brine, dried (M^^) and 

20 evaporated to give the title conqiound (3 1 mg). 

NMR a)MS0-d6) Rotamers in 60:40 ratio 5 1.5-2.1 (6H, m), 2.50 (0.4H, m excess), 2.65 (0.6H, 
m), 2.84 (1.8H, s), 2.94 (1.2H, s), 3.22 (0.4H, d), 3.50 (1.6H. br s), 7.09 (IH, ^, 7.36 (IH, m), 
7.66 (IH, m). 7.96 (IH, s), 8.76 (IH, d), 10.5 (IH, s). 

LC/MS t = 3.66 mm. Molecular ion observed (MH*) = 399 consistent with the molecular formula 
25 C18H1835CIF3N4O 

Kvani piR 1 89: 2-f3-ai1oroDhenvlamiTin^-4^fhiorop ieflivl-mrinadine-5-^ acid 
RyR)ft|ie3cvlmethvl-methvl-amide. 

30 a)N-(Cyclohexyhneflryl)-2,2>trifluoroacctamide ^ 



In a manner similar to Exan?)le 1 88a) cyclohexanemetfaanamine (2.83g) (Lancaster) gave the title 
compound (5 .09g). 

NMR (CDOj) 5 0.95 (2H, m), 122 (3H, m), 1.54 (IH, m excess), 1 .70 (5H, m), 3.21 (2H, t), 6.3 
35 (lH,brs). 

b) N-(Cyclohexyhne1hyl)-N-meflQflamine 
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III a manner similar to Exanqjle 188b) N-<cyclohe3qrlinetfiyl>2A2-*ifluon>acetainide (2.98g) 
gave the tifle compovmd (1.41g). 

NMR (CDCI3) 5 0.9 (2H, m), 1.23 (4H, m), 1.46 (IH, m excess), 1.72 (5H, m), 2.4 (5H, m). 

5 c) 2-(3-C3doropheaylamino)-4-trifIuoromethyl-pyimidine-5-c^ acid cycIohraQ'lmetliyl - 
metir^l-aimde. 

In a manner similar to Exan^ile 188c) 2-(3-cMon)phenylainino)-4-trifluoromethyl-pyrimidine-5- 
caiboxylic acid (35 mg) and N-(cyclohejgrlmethyl)-N-meliiylamine(21mg) gave the title 
compovmd. 

10 NMR CDMS0-d6) Rotamets in 63:37 ratio 8 0.65-1.30 (5H, m), 1.5-1.8 (6H, m), 2.87 (1.9H, s), 
2.97 (I.IH. s), 3.03 (0.7H, d), 3.30 (1 .3H, d excess), 7.09 (IH, d), 736 (IH. m), 7.66 (IH, d), 
7.96 (IH, m), 8.73 (0.37H, s), 8.78 (0.63H, s), 10.6 (IH, s). 

LC/MS t = 3.87 min. Molecular ion obsan^ed (MH*) = 427 consistent with the molecular formula 
C20H22^^ClF3N4O 



15 



20 



25 



30 



KyflTn ple 190: 2-^343ilar ^^"TY^a™>^»>^^fl^iffl t^ add 
cvcloDcnlvlmethvl-meflT ^^ 

a) N-(Cyclc^entylmethyl)-2,2,2-trifluoroacetaimde 



F •= 

In a mamier similar to Exa^^)le 188a) (cycIopeatyhnethyl)amine (1.02g) (Exmiple 2) gave the 
title compound (1 .47g). 

NMR (CDQa) 8 1.21 (2H,m), 1.4 (4H, m), 1.78 (2H.m), 2.10 (IHUn), 331 (2H, t), 6.3 (lH,br 
s). 

b) N-(Cyclopentylmethyl)-N-mefhylaniine hydrochloride 

In a manner similar to Example 188b) N-(cyclopentybnetliyl)-2^,2-lrifluoroacetaimde(l .46g) 

gave, after treatment with hydrogen chloride in 1 ,4-dioxan, the title con^und (0.77g). 

NMR (D2O) 5 1.12 (2H, m), 1.5 (4H, m), L75 (2H, m), 2.08 (IH, m), 2.61 (3H, s), 230 (2H, d). 

c) 2-(3-Chlorophenylamino>4-trifIuoromethyl-pyrimidine-5-carboxylic acid cyclopentyhnethyl- 
noethyl-amide 
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Ihainaimersmrilarto Example l88c)2.(3<Morophenylanimo).44rifluoromethyl-py^ 
carbaxyHc acid (35 mg) and N-(cycIopentylmethyl)-N-methylaiimie hydrocMonde (21ing) 
together vn± an additional equivalent of N^-diisopropylethylamine gave the title compound 
(42mg) 

NMR (DMS0-d6) Rotemers in 65:35 ratio 6 1.0-1.8 (8H, m), 2.13 (035H, m). 2.27 (0.65H, m), 
2.88 (1.95H, s), 2.99 (1.05H, s). 3.14 (0.7H, d), 3.41 (1.3H, hr s), 7.09 (IH, d), 736 (IH, t). 7.66 
(IH, d), 7.96 (IH, m), 8.77 (IH, s), 10.6 (IH, s). 

LC/MS t=3.77min, Molecular ion observed (MH^ = 413 consistent with llie molecular 
formula Ci9H20^^ClF3N4O 

KT.nmle 191: 2.(^.n.l»m.2-fluoror W"^"^<rifl""^^^gQ^^P^ 
cvclobutYlTnethvl.flmide 



a) 2.Chloro-4^rifluorome1iiyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-amide 
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Ainixtureof2-cMoto4-1rifhioi<Hnethyl-pyrimidine-5-c^^ 

and Ocyclobutytoelhylamine hydrochloride (304mg) in dry dichloromelhane (10ml) was cooled 

to -30»C and N.N-diisopropylethylamine (958u]) was added dropwise. Ths mixture was stmed at 

room temp for 1 hour. Water (1 0ml) was added, the layers separated and the organic layer was 

washed sequentiany with 1 0ml portions of water, dilute hydrocUoric acid, water, dilute sodmm 

bicaibonatesolutionandwater.dried(MgS04) and evaporated. Purification by chromatograplqr 

onsiUcagel(dicMoromethane/ether25:l)gave1hetitiecon^omd(^^ 

NMR (CDCI3) 8 1.75 (2H, m). 1.93 (2H, m). 2.10 (2H, m), 2.57 (IH, m). 3.50 (2H. t). 5.86 (IH. 

br s).8.90(lH,s). 

b) 2K5-CMoro-2-fluorophenylamino)^trifluotomethyl-pyrimidine-5^^^ acid 
cyclobufylmetl^l-amide 



In a mamier similar to Em>le 166, 5-cMoro-2-fluoroaniline (109mg) (Avacado) and 2-cbloro- 
4-trifluoromethyl-pyrimidine-5-carboxyhc acid cyclobutyhnethyl-amide (44 mg) gave fee title 

compound (45mg). n---/-ti*\ 
NMR(DMS0^6) 8 1.7 (2H, m). 1.8 (2H,m), 1.99 (2H, m), 2.47 (IH, mexcess). 325 (2H, t). 

7.3 (2H, m), 7.76 (IH, m), 8.56 (IH, t), 8.70 (IH. s), 10.2 (IH. s) 

LCMS t = 3.52 min. Molecular ion observed (Mtf) = 403 consistent with the molecular 

formula C17H1535CIF4N4O 
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Example 192: 2'f3,5-Diflua rnpTiftnYlflTmTin)-d-frifl uorometfa^^ acid 
ftYRlnhiitylniftt iivl-amide 

H 

In a manner similar to Example 166, 3,5-difluoroamline (97mg) (Lancaster) and 2-chloro-4- 
5 trifluoromethyl-pyiimidine-5-carboxyIic acid cyclobulylmethyl-amide (44 mg) gave the title 
conqwund (46mg). 

NMR (DMSO-d6) 5 1.7 (2H m), 1.8 (2H, m), 2.0 (2H, m), 2.47 (IH, m excess), 327 (2H, t), 
6.88 (IH, m), 7.55 (2H, m), 8.60 (IH, t), 8.83 (IH, s), 10.8 (IH, s) 
LC/MS t=3,54ntin, Molecular ion observed (MH^ = 387 consistent with the molecuto 
1 0 foraiula C17H15F5N4O 



KxaTTtple 1 93: 2-f3-<MoiP"4-trifluoromethoxvphenvlat riino)-4-tri fluoron^ 
carboxvlic acid cvclobutvlmetfavl-amide 




15 In a manner similar to Exan^le 166, 3-chloro-4-trifluoromethoxy aniline (159mg) (Lancaster) 
and 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxyhc acid cyclobutylmethyl-amide (44 mg) 
gave the title compound (59mg). 

NMR (DMSO-d6) 5 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m), 2,47 (IH, m excess), 3.27 (2H, t), 
7.56 (IH, d), 7.76 (IH, m), 8.16 (IH, d), 8.59 (IH, t), 8.81 (IH, s), 10.8 (IH, s) 
20 LC/MS t = 3.82 min, Molecular ion observed (MH*) 469 consistent with the molecular 
formula Cj 8H1535CIF6N4O2 



25 
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Example 194: 2-4^3^QhlorD-4-flu0rophenylaminoM-trifluoromethvl-pvrimid^ acid 
cvclobutvlmethvl-amide 




In a manner similar to Example 166, 3-chloro-4-fluoroaniline (109mg) (Lancaster) and 2-chloit)- 
4-trifluoromefliyl-pyrimidine-5-carboxyUc acid cyclobutyhnethyl-amide (44 mg) gave the title 
coic^und (50mg). 

NMR (DMS0-d6) 5 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m), 2.47 (IH, m excess), 327 (2H, t), 
7.42 (IH, t), 7.67 (IH, m), 8.04 (IH, m), 8.57 (IH, t), 8.77 (IH, s), 10.6 (IH, s) 
LC/MS t = 3.60 min. Molecular ion observed (MH*) = 403 consistent with the molecular 
formula C17H1535CIF4N4O 
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VT«Tr ^Ae: 195- 7.(^-rni1oro-2 -fliinrn phenvlapwnft^-4-Hfluom Tnethvl-Tm^ acjd 
cyclobQtvltngtfavl-amide 



10 



15 



20 




In a manner similar to Example 166, 3-chloro-2-fluoroani]iiie (109mg) (Acros) and 2-cHoro^ 
trifluoromethyl-pyrimidiQe-S-carboxyUc acid cyclobi^tofithyl-amide (44 mg) gave the tide 
con^MJxmd (47mg). 

NMRCDMSO-d6)8 1.7(2H,m), 1.8 (2H,m), 2.0 (2H,m), 2.47 (lH.m excess), 3.23 (2H,t), 

722 (IH, t), 7.42 (IH, t). 7.54 (IH. t). 8.55 (IH. t), 8.65 (IH. s), 10.2 (IH, s) 

LC/MS t = 3.49 min. Molecular ion observed (Mlf) = 403 consistent with liie molecular formula 

C17H1535CIF4N4O 



30 



F/Tfltn ple 196: ?-<^-inuoro-4-tTifluor(mietbv ? r >^^ Yl«'"^"^-4-trifluortmethvl- 
carbmcvlic acid cvclobu *Y'"'"*''Y'-"""'^^ 




IQ a manner similar to Exan9>le 166. 3-flnoro-4^rifluoromethylaniline (134mg) (ABCR) and 2- 
chloro^lrifluoromeliiyl-pyriinidine-S^arboxylic acid C-cyclobulylmethyl-amide (44 mg) gave 
die title compound (41mg). 

NMR (DMSOd6) 5 1.7 (2H. m). 1.8 (2H. m), 2.0 (2H, m), 2.47 (IH, m excess), 3.26 (2H, t). 
7.67 (IH, d), 7.75 (IH, t). 8.02 (IH, d), 8.62 (IH, t). 8.87 (IH. s), 11.0 (IH. s) 
LCVMS t = 3.71min. Molecular ioa observed (MH^ = 437 consistent with the molecular 
formula CigHi5F7N40 



V^« ^^e■ 197: 2-r3-Chlorn-^l-cvaiinnhem^ «iTiii^oV4-irifluor^^ 
25 cyclobutvlmeflnd-amide 




In a manner similar to Example 166, 3-chloro-4-cyanoaniline (1 14mg) (Lancaster) and 2-cHoro- 
4-1rifluoromethyl-pyrimidine-5-carboxyHc acid cyclobutylmethyl-amide (44 mg) gave the tide 
compouad (26mg). 

NMR (DMSO-d6) 5 1.7 (2H, m), 1.8 (2H, m). 2.0 (2H, m), 2.47 (IH. m excess), 327 (2H, t), 
7.83 (IH, m), 7.93 (IH, d), 8.24 (IH, s), 8.62 (IH, t). 8.89 (IH. s), 11.1 (IH, s) 
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LC/MS t = 3.50min, Molecidar ion observed (MH*) = 410 coiisisten^ 
fonnula CigHis^SciFsNsO 



Exanrole 198: 2-f3-Ruon)pheavIaiiiino)'4-trifluoromethvl-pvrim acid 
5 cvclobutvlmethvl-amide 




la a manna: similar to Exaiiq}le 188, 2-(3-fluorophenylaniino)-4-trifluoiomethyl-pyriiiiidi^ 
carboxylic acid (30 mg) and C-cyclobutylmefhylamine hydrochloride (18mg) gave the Me 
con5)ouad (31mg). 

10 NMR (DMSO-d6) 5 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m), 2.47 (IH, m excess), 3,26 (2H, t), 
6.86 (IH, m), 7.37 (IH, m), 7.50 (IH, d), 7.76 (IH, m), 8.58 (IH, t), 8.78 (IH, s), 10.6 (IH, s) 
LC/MS t = 3.42 min. Molecular ion observed (MH*) - 369 consistent with the molecular formula 
C17H16F4N4O 
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Example 199: 2-f3-BtDmophenvlaniinoV4-trifluoromethyl-pvpTniHinft-S^arboxvlic acid 
cvclobutyhnethyl-amide 




In a manner similar to Exatrple 188, 2-(3-bromophenylainmo)-4-trifluoroinethyl-pyrimidine-5- 
carboxylic acid (36 mg) and C-cyclobutylmefiiylaniine hydrochloride (18mg) gave the title 
coropomd (33mg), 

NMR (DMSO-d6) 5 1.7 (2H, m), 1 .8 (2H, m), 2.0 (2H, m), 2.47 (IH, m excess), 3.26 (2H, t), 
722 (IH, d), 7.31 (IH, t), 7.70 (IH. d), 8.10 (IH, t), 8.57 (IH, t), 8.78 (IH, s), 10.6 (IH, s) 
LC/MS t = 3.60 min, Molecular ion observed (MH*) = 431 consistent with the molecular fonnula 
C17H168IB1F3N4O 

Example 200: 2-f2.3-DicMon?phe TiYlaniiTio)- 4-trifluotomethvl-pvrim i acid 
cvclobutvlmethvl-amide 




In a maimer similar to Example 188, 2-(2,3-dicHorophenylamino)-4-trifluoromethyl-pyrimidine- 
5-carboxylic acid (36 mg) and C-cyclobutyhnethylamine hydrochloride (18mg) gave the title 
compound (36mg). 
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NMR (DMSOde) 5 1 .7 (2H. m). 1 .8 (2H. m). 2.0 (2H, m). 2.47 (IH. m «cess). 3.24 (ZH. t), 
7.40(lH,t).7.54(ZH.m),8.54(lH,t), 8.63(lH,s),10.1(lH,s) , , , ^ , 

LOMS t = 3 .61 min. Molecular ion observed (MH*) = 419 consistent with the molecular fonnula 
C17H1535CI2F3N4O 

Pv^tn ple 201: 2- r /l-nirWnropheP Yl'^tnii,oV4-trifluffl^lTie<hvl-PVriim(1^^^ mi 
cyclobutyltneflivl-amide 



20 



25 




MamaBner similar to Example 188, 2-(2,4^cUorophenylaminoM-trifluoromethyl-p3^to^^ 
10 5-carboxylic acid (36 mg) and C-cyclobutylmefhylamine hydrochloride (1 8mg) gave Ibe title 

compound (37mg). ^ ^ mry *\ 

NMR (DMS0-d6) 6 1 .7 (2H. m), 1 .8 (2H, m), 2.0 (2H, m), 2.47 (IH. m excess), 3.24 (2H. t), 
7.47 {lH.m). 7.58 (lH.d). 7.72 (lH.d). 8.54 (lH,t), 8.65 (lH,s), 10.0 (lH,s) 
LC/MSt=3.66 min. Molecular ioii observed (MH^ = 419consisteatmth the mok^^ 

15 C17H1535CI2F3N4O 
r^rlohQi ^toethyl-aniide 




M a maimer snmlar to Exan^le 188, 2-(2,5-dichlorophenylamixio>4-tiifluoromethyl-pyri^diiie- 
5-carboxylic acid (36 mg) and C-cyclobutyhnethylamine hydrochloride (1 8mg) gave the tfle 

l^Zmo76)5 1.7 (2H,m), 1.8 (2H, m), 2.0 (2H.m), 2.47 (lH.m excess). 3.24 (2H,t). 

7.34(lH,m),7.58(lH,d),7.72(lH,d),8.55{lH,t),8.66(lH,s),10.0(lH,s) 

LC/MSt= 3.65 min. Molecular ion observed (Mtf) = 419 consistent the molecular formula 

Ci7Hi535a2F3N40 
cvclobuty lwi^thvl-aimdc 
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ha mamifir siniilar to Example 188, 2-(2,6HUcWorophenylammo)-4-trifluorome%l-pyrimidine- 
S^boxyUc acid (36 and C-cyclobutylmethylamine hrydrocMoride (1 8mg) gave the title 
compound (35mg). 

NMR (DMS0-d6) 5 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m), 2.47 (IH, mexcess), 3.22 (2H, t), 
5 7.39 (IH. t), 7.59 (2H, d), 8.56 (2H. m), 10.1 (IH, s). 

LCTMS t = 3.38 min. Molecular ion observed 0^ =419 consistait with flw molecular fonnula 
Ci7Hi535a2F3N40 

BTiim ple 204: 2-G.4-nich1oroDhmv1anihinV4-trif luoromethvl-pvriTnidine-5-caiboxvfe acid 
10 cvclobutvh" fttTiYl-aTmde 



30 




In a manner sinrilar to Example 188, (3,4-dicMQropheivlamino)-4-trifluoromethyl-pyriniidine-5- 
carboxyUc acid (36 m^ and C-q^lobutyhnefhylamine hydrochloride (18mg) gave the title 
compound (36mg). 

15 NMR CDMS(>d6) 5 1.7 (2H, m). 1.8 (2H, m), 2.0 (2H, m). 2.47 (IH, m excess), 3.26 (2H, t), 
7.60 (IH, d), 7.69 (IH. m), 8.16 (IH. d), 8.58 (IH. t), 8.80 (IH, s), 10.7 (IH, s) 
LC/MS t = 3.77 nrin. Molecular ion obsCTved (^S3^ = 419 consistent wifli the molecular fonnula 
Ci7Hi535a2F3N40 

20 PTain pla 205: 2-(^-MathoxvnheP Ylai^it'»^-^triflTicYmmethvl-Pvrimidine-5-^ add 
cyclobutvfanethvl-amide 




hi a maimer similar to Bxample 188. 2-(3-methoxypheiQrlamino)-4-trifluorometiiyliJyrimidine-5. 
carboxylic acid (31 mg) and C-cyclobutyhnetlqrlamine hydrochloride (18mg) gave the title 

25 conq)ound(38mg). 

NMR (DMS0-d6) 8 1 .7 (2H. m), 1.8 (2H, m), 2.0 (2H, m). 2.47 (IH, m excess), 3.26 (2H, t), 
3.74 (3H. s), 6.63 (IH, d). 724 (2H, m). 7.52 (IH. s), 8.56 (IH, t), 8.72 (IH, s). 10.4 (IH. s) 
LCMS t = 3.35 min. Molecular ion observed (MET) = 381 consistent wifli fl» molecular fonnula 
C18H19F3N4O2 



Example 206- %(q,';.TOcM' ^"r'^'^Yl«"'' ""^-4-trifluoro ^'^%^-p^™°^dm^^ 
cvclobuty ^'^'^^^hYl-aniirie 
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Jn a manner similar to Example 188, 2<3,5-dicmorophenylainino)-4-trifluorome1iiyl-pyrimidine. 
5-carboxylic acid (36 mg) and C-cyclobutylmethylaminfi hydrochloride (18mg) gave the title 
confound (36mg). 

NMR (DMSO-d6) 5 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H. m), 2.47 (IH, m excess), 326 (2H, t), 

7 60 (IH, d), 7.69 (IH, m), 8.16 (IH, d), 8.58 (IH. t), 8.80 (IH, s), 10.7 (IH, s) 

LCVMS t= 3.84 min. Molecular ion observed (MH^ =419 consistent wilh the molecular formula 

Ci7Hl5^^Cl2F3N40 

V.r«m p\e 207: ?-f<t-Bmmoplie D Yli'Tnmo^.4-triflii»mmfttTivl.pvrm^ acid 
cyclopentvlamide 



25 




In a mamier similar to Exan9>le 188, 2<3-bromDphenylaniino)^trifluoronjeflqrl-pyrimidine-5- 
caiboxylic acid (36 mg) and cyclopeatylamine (18mg) gave the title compound (28mg). 
NMR (DMS0-d6) 5 1.5 (4H, m). 1.66 (2H, m), 1.86 (2H, m), 4.16 (IH. m). 722 (IH, d), 7.31 
(IH, t), 7.70 (IH, d). 8.10 (IH, t), 8.53 (IH, d), 8.79 (IH, s), 10.6 (IH, s) 
LC/MS t=3.39min. Molecular ion observed (MH*) = 431 consistent with Iheinolecular 

formula 

Ci7Hi68lBrF3N40 

^ic«rrr p\e. 208: A-nicMoroDW ''"'"'^^*riflnoromeflivls?vriTnidiTie-5 acid 
cvcloDeD ^Y*a^wide 




hi a manner similar to Example 188, 2-(2,4^chlorophenylamino)-4-trifluoromethyl-pyrimidme- 
5-carboxyUc acid (26 mg) and cyclopenlylamine (18mg) gave the title compound (21mg). 
NMR (PMSOd6) 5 1.5 (4H. m), 1.63 (2H. m). 1.84 (2H, m), 4.14 (IH. m). 7.47 (IH. m). 7.56 
(IH, d), 7.71 (IH, d), 8.50 (IH. d), 8.62 (IH, s), 10.0 (IH, s) 

LC/MS t= 3.40 min. Molecular ion observed (Mtf) = 41 9 consistent with the molecular formula 
Ci7Hi535a2F3N40 
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Example 209: 2-(3-CMorophenvlainmol-4-1rifluorometlwl-p vrimf^ acid 
cvclopropvlamide 




In a maoncr similar to Reference Example 1 (c) 2-(3-cUorophenylaniino)-4-trifluoromethyl- 
5 pyrinudine-5-carboxyIic acid (35nig) and cyclopropylanmie (9ing, ex Lancaster) afforded the title 
compound (32mg). 

NMR (DMSO-dfi) 5 0.49-0.52 (2H, m), 0.69-0.74 (2H, m). 2.78 (IH, m), 7.09 (IH, d), 7.36 (IH, 
t), 7.65 (IH, d), 7.95 (IH, s), 8.65 (IH, d), 8.80 (IH s), 10.60 (IH, s) 

LC/MS, t = 3 .25 min. Molecular ion observed (MDET) = 357 consistent wiQi the molecular formula 
10 C,sH,2N4 0F3''a 

Kyam ple 9.10: 2-f3-Cldorophenvlg™ nft )^trifluoromeflivl"pvrim acid (3.3- 

dimethvlbutvIVamide 




fa a manner similar to Reference Exan^le 1 (c) 2-(3-chlorophenylamino)-4-trifluoromethyl- 
pyrimidine-5-carboxylic acid (50mg) and 3,3-dimefhylbutylamine (ITmg, ex Aldrich) afforded 
the title compoimd (32mg). 

NMR(DMSO-d6) 5 0.96 (6H, d), 1.85 (IH, m), 3.12 (2H, t), 7.16 (IH, d), 7.42 (IH, t), 7.71 (IH, 
20 d), 8.02 (IH, s), 8.65 (IH, t), 8.86 (IH s), 10.70 (IH, s) 

LCyMS, t = 3 .49 min. Molecular ion observed (MH*) = 373 consistent with the molecular formula 
CisHieNAOFa'^a 

Example 211: 2-/3~CMoropb eTiYlaTniTio V4-trifLuorom ethYUpY"m^ acidmethvl- 
25 ( tetrahvdro-pvran-4-vlmethvl')-amide 

(a). To a solution of 4-aminomcthyltetraliydropyran (SOOmg, ex Condji-Blocks, Inc.) in dichloromethane 
(10ml) at Q^C was added trieliorlamine (1.2ml) followed by a solution of di-tert-butyl dicarbonate (1.14g) 
in dichloromethane (4ml). The reaction was stirred at O^'C for Ih. Dichloromethane was removed imder 

30 reduced pressure and ethyl acetate added (10ml). The solution was washed sequentially with 2N 

hydrochloric acid (10ml), water (10ml), 5% sodium bicarbonate solution (10ml), and water (1 0ml), dried 
(MgS04) and evaporated. The residue was purified by chromatography eluting with 2% MeOH/CH2Cl2, 
to afford N-{tetrahydro-pyran^ylmethyl)-carbamic acid tert-butyl ester (809mg). 
NMR (DMSO-d6) 8 1.15 (2H, m), 1.45 (9H, s), 1.80-1.95 (3H, d,m), 2.87 (2H, t), 3.30 (2H, t), 3.90 (2H, 

35 d,d),6.95(lH,t). 
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(b). To a solutioiii of N<tetralQrdro-pyian4-ylmethyl)-carbaimc acid tert-butyl ester (800mg) in THF 
(10ml) at room tenq)erature under nitrogoi was added 60% sodium hydride (164mg, ex Aldrich) 
portionwise. The reaction was stirred imta effervescence had ceased and then methyl iodide (280 pi, ex 
5 Lancaster) was added. Stirring was continued at room temperature ovemii^it. THF was removed under 
reduced pressure and efbyl acetote was added (lOml). This was wasted three times with water (10ml), 
dried 0^gSO4) and ev^orated. The residue was purified by chromatography eluting with 3% 
MCOH/CH2CI2, to afFoidN-metlqfl-N<tetrahydro-pyran-4-yhnethyI)-cafbanric acid tert-butyl ester 

(745mg). 

10 NMR (DMSO-d6) 5 1.15 (2H. m). 1.45 (9H, s). 1.50 (2H, m), 1.80 (IH. m) 2.80 (3H, d). 3.08 (2H, d), 
3.28 (2H,t), 3.85 (2H,d). 




(c) . A solution of N-methyl-N<tetrahydio-Krtan-4-yhnethyl)-cafbaniic acid tert-butyl ester (740mg) in 
15 4N hydrochloric acid in 1,4-dioxan (10ml, ex Aldrich) was stirred at room temperature for Ih. The dioxan 

was removed under reduced pressure and &e residue triturated with ether. The solid was filtered onto a 
sinter, washed with ether and dried, to afford N-methyl-N-(tetrahydro-pyran-4-yhnethyl>amine 
hydrochloride (46Qmg). 

NMR CDMSO-d6) 8 1.15 (2H,m), 1.65 (ZH. d), 1.95 (IH. m) 2.50 (3H. d), 2.80 (2H. d), 330 (2H, t). 3.85 
20 (2H,d),9.0(2H,s). 

(d) . In a manner similar to Reference Example 1 (c) 2-(3-chlorophenylamino)-4-trifluorome1hyl- 
25 pyrimidine-S-carboxyUc acid (50mg) andN-melhyl-N-(tetrahydro-pyran-4-yl methyl) amine 

hydrochloride (39mg) afforded, after Biotage chromatography over siHca gd, eluting with 1% 
MeOH/CRzGz, Ite title conqwund (33m^. 

NMR (DMSO-d6)Rotamfirs in 65:35 ratio 5 1.05 (0.7H,m), 1.23(1.3H,m), 1.45 (0.7H, d), 1.58 
(1.3H, d), 1 .85 (0.35H, m), 2.0 (0.65H. m), 2.89 (1.95H. s), 2.98 (1.05H, s), 3.10-3.40 (4H, m), 
30 3.80 (O.TH, d), 3.88 (1.3H. d), 7.10 (IH. d), 7.36 (IH, t), 7.65 (IH, t), 7.97 (IH. s), 8.75 (0.35H, 
s), 8.80 (0.65H,s), 10.6 (1H.S) 

LCMS, t = 3 min. Molecular ion observed (MHO = 429 consistent with the molecular formula 

C,9H20N4O2F3"a 
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F 




EKamolc 212: 2-f2«Huoro-3-chloro-phenvlaiiimoV4-trifluoromethYl"pv ri 
acid f tetrahvdro-pvran-4-vImetfavIVaimde 



F 




Iq a manner similar to Example 166, 2-cW€M*o-4-trifluoromethyl-pyriimdine-5-carboxylic acid 
(tetrahydr(>"P}Tan-4-ylmetiiyl)-aimde (lOOmg) and 2-fluoro-3"Chloroaniline (225mg, ex Acros) 
afforded die title coii5)omd (85mg) after purification by trituration with isohexane. 
10 NMR (DMS0-d6) 5 1.14-1.23 (2H, m), 1.6 (2H, d), 1.72 (IH, m), 3.1 (2H, t), 3.25 (2H, m), 3.85 
(2H, d), 7.24 (IH, t), 7.42 (IH, t), 7,55 (IH, t), 8.61 (IH, t), 8.70 (IH, s), 10.20 (IH, s) 
LCTMS, t = 3.14 nain. Molecular ion observed (MHT*) = 433 consistent wifli the molecular formula 
Ci8H„N4 02F4''a 



15 Example 213: 2-f2-Fluoro-5K?Moro-phenvlaminoV4-trifluorQmet hYl-pyrimi^ 
acid ftetrahvdro-pvran-4-vhnetfavlVamide 



F 




In a manner similar to Example 166, 2<Horo4-trifluorometiiyI-pyrimidinD-5-cari30xylic acid 
(tetrahydro-pyran-4-yImetiiyl>amide (lOOmg) and 2-fluoro-5-cMoroaniline (225mg, ex Avocado) 
20 afforded the tide compound (96mg) after purification by trituration with isohexane. 

NMR (DMS0-d6) 5 1.17-1.23 (2H, m), 1.6 (2H, d), 1.72 (IH, m), 3.1 (2H, t), 3.25 (2H, m), 3.85 

(2H, d), 7.27-7.37 (2H, t,m), 7.76 (IH, dd), 8.62 (IH, t), 8.73 (IH. s), 10.15 (IH, s) 

LC/MS, t = 3.15 nmn, Molecular ion observed (MSt) — 433 consistent with the molecular formula 

Ci8Hi7N4 02F4^^a 

25 

F.Yamplft 714! 2 >G.5-Difluorophenvlaniino)^triflunroinethvl-pvrimidme'-5-carfaoxvlic acid 
ftetrahvdro-pvran-4-vlmet hviyaTniHfi 
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la a manner sinrilar to Example 167, 2-chloro-4-1rifluorometftyl-pyrimidine-5-carboxyhc acid 
(tetiahy«3ro-pFan-4-ylmethyl)-anride (lOOmg) and 3,5-difluoroaniline (199mg, ex Lancaster) 
afforded the titIeconpomd(98ing) after pwificationbytrituralicm^a 
NMR(DMS0-d6) 5 1.18-1.25 (2H.m). 1.61(2H, d). 1.74 (lH.m). 3.13 (2H. t^ 3^27 (2H, m). 
3.85 (2H. d). 6.88 (IH, t,). 7.52 7.55 (2H, m), 8.66 (IH, t). 8.86 (IH. s), 10.80 (IH s) 
IX^MsjAlSmin. Molecular i<mobserved(»ffl^=417c^^ 

QgHnN^OzFj 

p^c ^i. 71 9,.f4- F -.^--^-cWnr»^WlnminoM-trifluoromefhv1i^^^^ 




m a manner similar to Example 166, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid 
(tetrahydro-pyran-4-ylmethyl)-amide (lOOmg) and4-fluoro-3s;Moroamline (225m& ex 
LcaL)affarded11.titlecompound(134mg)aflerpurificati^^^^^^ 

NMR (DMSO^S) 6 1.18-1.23 (2H, m). 1.61 (2H, d). 1.75 (IH, m). 3.1 (2H t). 3.25 (2H, m). 3.85 
742(lH, t), 7.65 (lH,m), 8.05 (lH,dd), 8.63 (lH,t). 8.80 (lH,s), 10.65 (IH s) 
t = 3 271, Molecular ion observed (MKT) =433 consistent mfixihe molecular formula 

C,8H,7N4 02F4''a 

^v ^1e216:2.<4-'r ^flnnmt.ethoxv-3-^W"rn.pWlaminoV^-trifltinromo^^^^ 
r-ai^mTyKc aci<^ (*»t».l»YHrivnvraTi-4-v1methvl)-amide 




h amamier similar to Example 166. 2^Moro-4-trifluoromethyl-pyrimidme-5-carboxylica^^ 

(tetrahydro-pyran-4-ylmefhyl)-amide(100mg)and4^fluorome1ixox^^^^ 

«lJ«ister)affordedthetiflecompound(135mg)afterpurific^^^ 

^^MS0-d6) 8 1.18-U3 (2H, m). 1.61 (2H, d), 1.74 (IH, m). 3.13 (2H, t). 3^ (2H, m) 
X(2H d) 7 57 (IH, d), 7.75 (IH. dd), 8.14 (IH, d). 8.63 (Ift t). 8.84 (IH. s). 10.74 (IH. s) 
L^r;=V5ll.Mokcular ion observed(MH*) = 499 consistent 

C„H,7N4 03F6"a 
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Ryam ple 217: 2-4^4-C>^o-3-cMorO"p Tienv1amTi oV44iifluoiDme&^^ 
acid ftetrahydrD^pyran -^Y'^^^^Y^)-^™^^ 




In a manner similar to Example 166, 2-cWoro-4-trifluorometiiyl-pyrimidine-5--carboxylic acid 
5 (tetrahydxo-pyran-4-ylmetiiyI)-aniide (lOOmg) and 4-cyano-3-cliloroamline (236mg, ex 
Lancaster) afforded the title compound (8mg). Sample purified by mass directed auto-prep. 
LC/MS, t = 3 .5 1 min, Molecular ion.observed (MH*) = 440 consistent with the molecular formula 
QjHiyNsOzFs^^Cl 

10 P.yam ple 218: 2-r4-TrifluoroniethvlO-fluo tvv-p>i^y1aiTiinoV4-trifluoro^^ 
caiboxvlic acid ftetrahvdro-pvran-4-vlmethvR-amide 



F 




In a manner similar to Example 166, 2-cfaloro-4-trifluoromethyl-pyiimidine-5-carboxylic acid 
1 5 (tetrahydro-pyran-4-yhnethyl)-amide (lOOmg) and 4-trifluoromethyl-3-fluoroamline (277mg, cx 
ABCR) afforded the title compound (125mg) after purification by trituration with isohexane. 
NMR(DMSO-d6)S 1.16-125 (2H,m), 1.61 (2H, d), 1.73 (lH,m), 3.14(2H, t), 3.25 (2H,m), 
3.85 (2H, d), 7.67 (IH, d), 7.75 (IH, t), 8.02 (IH, d), 8.68 (IH, t), 8.90 (IH, s), 11.00 (IH, s) 
LC/MS, t = 3.38 min. Molecular ion observed (Mit) == 467 consistent with the molecular formula 
20 Ci9HnN4 02F7 

Example 219: 2-^4>Cvano>3-cMoro-Dhenv} fl™nn>-4>tri fluoromethv1 -pY"™ 
acid cvclopentvlmethyl-amide 




Li a manner similar to Exanq)le 166, 2-chlaro-4-trifluoromethyl-pyrimidine-5-carboxyIic acid 
cyclopentyhnethylamide (70mg) and 4-cyano-3-chloroaniIine (173mg, ex Lancaster) afforded the 
title conqpound (125mg). Purified by chromatography eluting with 1 : 1 ethyl acetaterhexane. 
NMR (DMSO-46) 5 1.20-U5 (2H, m), 1.48-1.73 (6H, m), 2.08 (IH, m), 3.18 (2H, t), 7.83 (IH, 
30 dd), 7.84 (IH, d), 8.24 (IH, d), 8.66 (IH, t), 8.90 (IH s), 1 1.10 (IH, s) 

LC/MS, t = 3.68 min. Molecular ion observed (MH*) = 424 consistent with the molecular 
fomiala C19 Un Ns O F3 '^Cl 
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10 



15 



RTBTti plft 7.20: 2./2,4-TMcMoro-phenvlaromo V 4-trifliioromelhvl-TtvriTO 



20 



25 




In a mamer similar to Reference Exan5)le 1 (c) 2-(2,4-Dichloropheaylaimno>4-trifluoroinfitiiyl- 
pyriimdiiie-5-cari)Oxylic acid(50rag) and (ia-dioxo-tetrahy(to-2H-thiopyran-4-yl)aimne 
hydrochloride (40mg) (Ref. WO 02/18380) afforded the tifle compound (64mg). Purified by 
cfaromatograpliy eluting with 2% MeOH/C3l2a2. 

NMR (DMSOde) 5 1.97 (2H. m), 2.13 (2H, m). 3.13 (2H. m). 3.27 (2H, m). 4.10 (IM, 7.47 

(IH, dd), 7.56 (IH. d), 7.72 (IH, d), 8.67 (IH t). 8.7 (IH, s), 10.05 (IH, s) 

LC/MS, t = 3.22 min. Molecular ion observed (MH*) = 483 consistent wifii the molecular fornmla 

C,7Hi5N4 03F3''a2S 

PTam ple 221: 7-^2 4-DifluQr ^ r ^'^V<"'T.inn VUfrifluorome1hvl wimidine-5-carboxyfe acid 
cvclohacvhr ^^l-aTnide 



In a manner similar to Example 166, 2^hloro4-trifluoromethyl-pyrimidine-5-carboxylic acid 
cyclohexyhnethyl-amide (80mg) and 2,4-difluoroaniline (160mg, ex Lancaster) afforded the title 
compound (77mg) after purificatioaby trituration wifli isohexane / dielhylether. 
NMR(DMSO-d6) 5 0.89-0.95 (2H,m), 1.154.20 (3H, m), 1.46-1.47 (IH, m), 1.60-1.72 (5H, m). 
3.05 (2H. t). 7.10 (IH, t), 7.35 (IH, m), 7.52 (IH, m), 8.53 (IH t). 8.62 (IH. s), 10.00 (IH, s) 
LC/MS, t = 3.63 min. Molecular ion observed (MH*) = 433 consistent ivifli the molecular 
formula Cw^is N4 O F5 

^yam ple 222: 2-r2-rh1oro^flu o "^rT''^vlaminoV4^fluoromethyl-pvrimidine-5-car^^ 
acid cvclohexylmethvl-amide 
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ti a maimer similar to Example 166, 2^:Woro-4-1rifluoromethyl-pyiimidine-5-carboxylic acid 
cyclohexylmethyl-amide (80mg) and 2-chloio-4-fluoroanilme (181mg, ex Lancaster) afforded tiie 
title compound (91mg)- 

NMR(DMSO-d6) 8 0.89-0.95 (2H, m), 1.15-1.20 (3H, m), 1.44-1.46 (IH, m), 1.62-1.72 (5H, m), 
5 3.05 (2H, t), 727 (IH, m), 7.55 (2H, m), 8.52 (IH t), 8.60 (IH, s), 10.00 (IH, s) 

LC/MS, t = 3 ,73 rain. Molecular ion observed (MH*) = 43 1 consistent with the molecular 
formula C19H19 N4 O F4^^a 

Example 223: 2-f2.4-Difluoro-phenvlaminoM-trifluoromethvI-pvrimi Hi^ acid 
10 cvclobutvbnetfavl-aniide 

F 




ti a manner similar to Example 166, 2-K:Uoro-4-trifluoTome4yI-pyrimidinc-5-<;arboxylic acid 
cyclobutylmethyl-anride (SOmg) and 2,4-difluoroaniline (198mg, ex Lancaster) aflforded the title 
. confound (82mg) after purification by trituration with isohexane / diethylether. 
15 NMR (DMS0-d6) 5 1.67-2.01 (6H, m), 2.47 (IH, m), 3.23 (2H, t), 7.10 (IH, t), 7.35 (IH, m), 
7.52 (IH, m), 8.53 (IH t), 8.62 (IH, s), 10.00 (IH, s) 

LC/MS, t = 3.40 min. Molecular ion observed (MEt) = 386 consistent with the molecular 
fonnulaCx7Hi5N4 0F5 

20 Rxample 2 24: 2-/2-CMoro-4-fluoro-phenvlamino>-4-trifluoromethvl- pY"niidine >5-carb 
acid cyclobutv ^mp^^Y^-^"^^^^ 

CI 

In a manner similar to Example 166, 2-chloro-4-trifluoromethyI-pyrin[udine-5-carboxylic acid 
cyclobutyhnethyl-amide (80mg) and 2-cHoro-4-fluaroaniline (198mg, ex Lancaster) afforded flie 
25 title confound (SOmg) after purification by trituration with 2N hydrochloric acid. 

NMR (DMSO-d6) 5 1.67-2.00 (6H, m), 2.46 (IH, m), 3.23 (2H, t), 7.27 (IH, m), 7.55 (2H, m), 
8.52 (IH t), 8.58 (IH, s), 9.90 (IH, s) 

LC/MS, t = 3.51 rain. Molecular ion observed (MEO ~ 403 consistent with flie molecular 
formula Cn H15 N4 O F4^^a 

30 

Exam ple 225: 2-f2-Chloro-4-bromo-pheDvlaT nino^-4-trifluoromethvl^ pvrH^ 
acid cvclohexylmethyl-amide 
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10 



15 



20 



25 



CI 



In a manner similar to Example 166, 2K:Uoro4-trifluorome%l-pyrimidine-5-carboxylic acid 
cyclohexylmethyl-amide (80mg) and 2-cHoKv4-hromoaniline (257 mg, ex Lancaster) afforded 
the title compomd (96ing) after purification by trituration with 2N hydrochloric acid 
NMR(DMS0-d6) 5 0.89-0.95 (2H, m), 1.15-1.20 (3H, m), 1.44-1.46 (IH. m), 1.62-1.72 (5H, m), 
3.05 (2H. t), 7.52 (IH, d), 7.58 (IH. dd), 7.82 (IH, d), 8.55 (IH t). 8.63 (IH, s), 10;00 (IH, s) 
LOMS, t = 3.97 min. Molecular ion observed (IVCBO = 493 consistent with the molecular 
formula Ct9Hi9N4 O Fj^'a^Br 

P:r».ni p1ft ?.2fr 74-2.Tn,iort>-4-ch Wr^pVA nY| nTnii i»V4^fluoromethvl-T»^ 
acid cvclo^ ''^^";"^^^-'*"'''!^ 



30 




Jn a manner similar to Example 166. 2-chloro4-trifluoromethyl-pyTimidine-5-carboxyHc acid 
cyclohexyhnethyl-amide (80mg) and 2-fluoro4-cMoroaniline (180mg, ex Lancaster) afforded the 
title compound (73mg) after purification by trituration wth 2N hydrochloric acid. 
NMR pMSO-d6) 5 0.95-0.98 (2H, m). 1.15-120 (3H, m), 1.44-1.46 (IH, m). 1.66-1.72 (5H, m), 
3.05 (2H. t), 7.31 (IH, d), 7.53 (IH, dd). 7.60 (IH. t), 8.55 (IH t), 8.66 (IH, s), 10.00 (IH. s) 
LC/MS.t= 3.79 min. Molecular ion observed (MH*) = 431 consistent with the molecular 
formnlaCwHi9N4 0F4''a 

T^^atn ple 227: ?-<-?..ailoro-4-br -pt«n,Ylamni r,V44rifluoromcthv1-nvrimidine-5-caibQXYlic 

acid cvclob "*Y^'*^V""""*^ |. 




In a manner similar to Exfln5)le 166, 2-cHoro^1rifluoromethyl-pyrimidine-5-caiboxyhc acid 
cyclobutyhnethyl-amide (80mg) and 2-chloro4-bromoaniline (281mg, ex Lancaster) afforded the 
title con5)ound (103mg) after purification by trituration with 2N hydrochloric acid 
NMR(DMS0-d6) 5 1.67-2.00 (6H, m). 2.45 (IH, m), 3.23 (2H. t), 7.50 (IH, d), 7.58 (IH, dd). 
7.82 (IH, d), 8.53 (IH t), 8.61 (IH, s), 10.00 (IH. s) 

LC/MS, t = 3.77 min. Molecular ion observed (MH*) = 465 consistent wifli the molecular formula C17H15 
N«OF3^'a"Br 
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Example 228: 2-f2-Fluciro-4<Moro^heavla3iiinoV4>triflTO^ 
acid cvclob ^tYlmftthyl-aTnide 




F 



5 Iq a manner similar to Example 1 66, 2-cWoro-4-trifluoromethyl-pyriinidine-5KJaiboxylic acid 
cyclobutylmethyl-amide (80mg) and 2-fluoro-4-chloroamline (198mg, ex Lancaster) afforded the 
title conqjound (94mg) after purification by trituration wifli 2N hydrochloric acid. 
NMR (DMS0-d6) 5 1.67-2.08 (6H, m), 2.45 (IH, m), 323 (2H, t), 7.31 (IH, d), 7.53 (IH, dd), 
7.60 (IH, t), 8.53 (IH t), 8.64 (IH, s), 10.00 (IH, s) 
1 0 LC/MS, t = 3.59 min. Molecular ion observed (Mit) = 403 consistent with the molecular formula Cn His 
N4 0F4''a 

Picflm ple 229: 2-r2-^FluQro^bromo-phenvlamino^-4-trifluoromethvl-pf YnTTii'^ 
acid cvclobutvlmctfavl-armde 



hi a manner similar to BKaraplc 166, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid 
cyclobutyhnethyl-amide (80mg) and 2-fluoro-4-bromDaniline (259mg, ex Lancaster) afforded the 
title confound (95mg) after purification by trituration with 2N hydrochloric acid. 
20 NMR (DMS0-d6) 8 1 .67-2.00 (6H, m), 2.45 (IH, m), 3.23 (2H, t), 7.43 (IH, d), 7.54 (IH, t), 7.63 
(IH, dd), 8.53 (IH t), 8.64 (IH, s), 10.00 (IH, s) 

LC/MS, t = 3.63 min. Molecular ion observed QAit) = 449 consistent with the molecular formula C17H15 
N4 0F4"Br 

25 Example 230: 24'2-Broino-4-cMoro- plif^Y^atninn^^trifiuQrome1hvl-Pvrunidin^^ 
acid cvclofa ^tylmetli yl-amide 



15 



F 




F 




Br 
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la a manner similar to Example 166, 2-cMoro-4-trifluoromc%l-pyriimdi^^ acid 
cyclobutylmethyl-amide (80mg) and 2-bromo-4-chloroaniIine (281mg, ex Lancaster) afforded the 
title compound (1 05mg) after purification by trituration with 2N hydrochloric acid. 
NMR (DMSO.d6) 5 1 .67-2.08 (6H, m), 2.45 (IH, m), 3.23 (2H, t), 7.52 (2H, m), 7.85 (IH, s), 
5 8.53 (IH t), 8.60 (IH. s), 10,00 (IH, s) 

LC/MS, t = 3.75 nun. Molecular ion observed (MH^ = 465 consistent with the molecular formula C17H15 
N4 0F3'^a"Br 

TLTflTYi ple 231 2-f2-Fluoro-4-bTomo-phenvlaminQ^-4-trifluo rQniethvUpvrig^ acid 
10 cyclohexvlmethvl-aniide 




F 



In a manner similar to Example 166, 2-cMoro-4-trifluoromeihyl-pyrmiidine-5-carboxylic acid 
cyclohexylmethyl-araide (80mg) and 2-fluoro-4-bromoamline (236mg, ex Lancaster) afforded the 
1 5 title conq)ound (96mg) after purification by tritumtion with 2N hydrochloric acid. 

NMR (DMSO-d6) 8 0.90-0.92 (2H, m), 1.15-1.20 (3H, m), 1.44-1.46 (IH, m), 1.63-1.72 (5H, m), 
3.05 (2H, t), 7.44 (IH, d), 7.55 (IH, t), 7.64 (IH, dd), 8.55 (IH t), 8.66 (IH, s), 10.00 (IH, s) 
LC/MS, t = 3 .83 min. Molecular ion observed (MlT) = 477 consistent with the molecular 
formula C19 H19 N4 O F4 *^Br 

20 

Kxam ple 232: 2-(2-FluQro4-bromo -r^^Y^«^i"Q'>-4"trifluoroir^vl-PVrimidme-5-ca^ 
acid Ctctrahydro-pvran- ^Y^^''^^y^V^^^^ ^ 

F 

a manner similar to Exanyle 166, 2-cMoro-4-trifliiorometliyl-pyriimdine-5K5arbox^^ add 
25 (tetrahydro-pyran-4-ybnefii3d)-aimde (80mg) and 2-fluoro-4-bronioamline (235n^, ex Lancaster) 
afforded the title compoimd (lOOmg) after purification by trituration with 2N hydrochloric acid. 
NMR (DMSO-d6) 5 1.16-123 (2H. m), 1.60 (2H, d). 1.71 (IH, m), 3.1 (2H, t), 325 (2H, ni), 3.85 
(2H. d). 7.43 (IH, d), 7.55 (IH. t), 7.64 (IH, dd). 8.60 (IH, t). 8.65 (IH. s). 10.10 (IH. s) 
LC/MS, t = 328 min. Molecular ion observed (MEO = 479 consistent vnSi the molecular fomnila 
30 CigHi7N4 02F4'"Br 

Example 233 : 9.-(2-CMoro-4-Piioro-phaiv 1ammn'i.4-tr ifluoroniefliv 1-pvriinidme-5-c^^ 
acid ('tetrahvdro-pvran-4-vl TnfftbvlVamide 
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F 




In a manner similar to Example 166, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid 
(tetrahy(ko-pyran-4-ylmefhyl)-amide (80mg) and2-chloro-4-fluoroanilme (180mg, ex Lancaster) 
afforded the title compound (95ing) after purification by trituration with 2N hydrochloric acid. 
5 NMR (T>MSO-d6) 5 1.14-1.23 (2H, m), 1.59 (2H, d), 1.71 (IH, m), 3.1 (2H, t), 3.25 (2H, m), 3.85 
(2H, d), 7.27 (IH, m), 7.55 (2H, m), 8.58 (IH, t), 8.61 (IH, s), 10.00 (IH, s) 
LC/MS, t = 3. 14 min, Molecular ion observed (MSt) == 433 consistent with the molecular formula 
Ci8HnN4 02F4'^a 

10 Example 234: 2-(2>€MorQ-4>bromo-phen^^lamino'^-4-trifluQromethvl-nv^^ 
acid (tetrahvdro-pvran-4-ylmethvn-amide 




a 



hi a manner similar to Example 166, 2-chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid 
15 (tetrahydro-pyran-4-ylmethyl)-aniide (80mg) and 2-chloro-4-bromoamline (255mg, ex Lancaster) 
afforded the title compound (102mg) after purification by trituration with 2N hydrochloric acid. 
NMR (DMSO-d6) 5 1.14-1 .23 (2H, m), 1 .58 (2H, d), 1.72 (IH, m), 3.1 (2H, t), 328 (2H, m), 3.84 
(2H, d), 7.51 (IH, d), 7.59 (IH, dd), 7.82 (IH, d), 8.58 (IH, t), 8.63 (IH, s), 10.00 (IH, s) 
LCVMS, t = 3 .42 tnin^ Molecular ion observed (MH*) = 495 consistent with the molecular formula 
20 CiaHnN4 02F3'^a"Br 

Fvamplft 2 ^^2-Chloro-4^vanoi)henvlamino^-4-trifluoromethvl-^ ^ 
acid ftetrAvdro-p^n:an-4--vhncthvlVamide 

a 

25 hi a manner similar to Exan:9}Ie 166, 2-chloro-4-trifluoromethyl-pyriinidine-5-carboxyhc acid 

(tetrahydro-pyran-4-ylmethyl)-amide (80mg) and 2-chloro-4-cyanoaniline (188mg, ex Lancaster) 
afforded the title compound (22mg). Sample purified by mass directed auto-prep. 
NMR (DMS0-d6) 5 1.14-1.23 (2H, m), 1.59 (2H, d), 1.72 (IH, m), 3.12 (2H, t), 3.23 (2H, m), 
3.85 (2H, d), 7.87 (IH, d), 7.92 (IH, d), 8.14 (IH, s), 8.65 (IH, t), 8.75 (IH, s), 10.20 (IH, s) 

30 LC/MS, t = 3.1 1 min. Molecular ion observed (MH*) = 440 consistent with the molecular formula 
CipHnNsOzFa^^Cl 
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15 



P^ram ple 2^6: 2-f2-aJoro-4-1rifluoromeflr vl-pbmvlaiiiinoV4-tri^ 
tinrhmcvHc acitt ftetrahydrp-f v^Ti^vlnieflivlVamide 




In a manner similar to Example 166, 2-cMoro-4-trifluorome1hyl-pyrimidine-5-caiboxyUc add 
(tcttahydro-pyran-4-yhnetiiyl)-amide (80mg) and 2-cWoro-4-trifluoromethylaniline (241mg. ex 
Lancaster) afforded the titie compound (48mg). Smqplc purified by mass directed auto-prep. 
NMR (DMSO-d6) 5 1.17-1.23 (2H, m), 1.59 (2H. d), 1.72 (IH, m), 3.12 (2H, t), 3.23 (2H, m), 
3.85 (2H. d), 7.77 (IH, d). 7.88 (IH. d). 756 (IH, s). 8.63 (IH. t). 8.72 (IH, s), 10.15 (IH, s) 
LC/MS, t = 3.47 min. Molecular ion observed (Mtf) = 483 consistent with, the molecular formula 

C,9H,7N4 02F6^^a 

acid cvclohe?gvlmeflivl^nade 




In a manner similar to Example 166, 2-chloro-4-trifluoromethyl-pyiimidine-5-carboxyUc add 
cyclohfixylmethyl-amide (80mg) and 2-cUoro-4H5yanoaniline (189mg, ex Lancaster) afforded the 
title compound (15mg). Sample purified by mass directed auto-prep. 
20 mm CDMSO-d6) 5 0.90 (2H, m), 1.15-1.23 (3H, m), 1.44-1.46 (IH, m), 1.67-1.73 (5H, m), 3.06 
(2H, t), 7.87 (IH, dd), 7.92 (IH, d), 8.14 (IH, d), 8.58 (IH t), 8.74 (IH, s), 10.10 (IH, s) 
LOMS, t = 3.67 min. Molecular ion observed (MH*) = 438 consistent with the molecular 

formula CmH,, Nj O Fj 

25 P.vaTn p1e238:2-r2-Bromo-4-cb1nro-ohenvlam ^ tinV4-lrifluoromethvl-Pvrimidine-5-carboxyU^ 
aciH {i YcTohexvlmethvl-amide 
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Jr a manner siniilar to Example 166, 2-cMoro4-trifIuoromethyl-pyrimidine-5-carboxylic acid 
cyclohexylmetliyl-anride (80mg) and 2-bromo-4-chloroaniline (257mg, ex Lancaster) afforded 
the title conipoinid (23mg). Sanq)le purified by mass directed auto-prep. 
NMR(DMS0-d6) 5 0.89-0.95 {2H, m), 1.15-UO (Sa m), 1.44-1.46 (IH, m), 1.62-1.72 (5H, m), 
5 3.04 (2H, t), 7.52 (2H, m), 7.85 (IH, d), 8.53 (IH t), 8.61 (IH, s), 10.00 (IH, s) 

LCTMS, t = 3.94 mm. Molecular ion observed (MH*) = 493 consistent with the molecular 
fomiula C,9 Hi9 N4 O F3 '^Q "Br 

Example 239: 2"f2-Bromo-4-cMQro-phenvlammo>-4-trifluoromethvl-pwiimd^ acid 
10 (tetrahvdro-pvran-4-vlmethvlVamide 




Br 



In a manner sinailar to Example 166, 2K;Horo-44rifluoromethyl-pyrinudine-5-carboxylic add 
(tetrahydro-pyran-4-ylmefhyl)-amide (80mg) and 2-bromo-4-chloroaniIine (255mg, ex Lancaster) 
afforded the title compound (6mg). Saiiq)le purified by mass directed auto-prep. 
15 mm. PMSO-d6) 5 1.14-03 (2H, m), 1.58 (2H, d), L72 (IH, m), 3.1 (2H, t), 3.28 (2H, m), 3.84 
(2H, d), 7.50 (2H, m), 7.82 (IH, d), 8.58 (IH, t), 8.63 (IH, s), 10.00 (IH, s) 
LC/MS, t = 3.40 min. Molecular ion observed (MH*) = 495 consistent with the molecular formula 
C,8H„N4 02F3''Cl"Br 

20 Example 240: 2-f3-Bromophenvlamino'^'4-trifluoromethvl-pvrimidine-5-carboxvKc acid 
cvclopropvlmethvl-amide 



F 




25 Li a manner similar to Reference Exanq)le 1 (c) 2-(3-bromophenylamino>4-trifluoromethyl- 

pyrimidine-5-carboxylic acid (80mg) and cyclopropylmethylamine (19mg, ex Lancaster) aiforded 
the title corqjound (24mg). Sample purified by mass directed auto-prep. 
NMR (DMSO-d6) 5 0.22 (2H, m), 0.45 (2H, m), 1.67 (IH, m), 3.13 (2H, t), 7.23 (IH, d), 7.30 
(IH, t), 7.72 (IH, d), 8.10 (IH, m), 8.68 (IH, t), 8.80 (IH s), 10.60 (IH, s) 

30 LC/MS, t « 3.49 min, Molecular ion observed (MH^ = 417 consistent with the molecular formula 
C,6Hi4N4 0F3"Br 

Example 241: 2-f2.4-DicMo rnphenYlaTTiiTio)^trifl uoromethvl-pvrimidine-5-carboxvU^ acid 
cvclopropylm eth yl-amide 

35 
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20 




mamaxmersinrilarto Reference Exan3pkl(c) 2K2,4^cHorophenylanBno)^trifl™>ron^l- 
pyrixnidine-S-carboxylic acid (80mg) and cyclopropylmelhylaarine (19mg. ^ Lancaster) afforded 

fhe title compcjund (5 Sing). ^ 
NMRPMS0-d6) 5 0.22 (2H, m). 0.45 (2H, m), 1.67 (IH, xn), 3.13 (2H. t), 723 (IH. d), 7.30 
(IH, t), 7.72 (lH,d). 8.10 (lH.m), 8.68 (lH,t). 8.80 (IHs), 10.60 (lH,s) 
LC/k^, t = 3.56 nm. Molecular ion observed (MH^ = 405 coBsistcat 

C,6H«N4 0F3''a 

v..rr ^l. 2.r2. ^-nifln>^ rWlainino-)^trifliiormnetfa>r1-rYpmiri acid 
cvclohKSYltnethvl-amide. 



25 




F F 
To a solution Of 2^Horo^trifluoton,eftyli,yriimdiae-5-ca^ 

anride (Exainple 166a) (50mg) in l,4.dioxan (Ind) was added 2,3-difluoroaniline (Aldnch) 

(113mg) and the mi^rture was stirred at reflux for47hoursusingaRadleysG^ 

Synthesiser. Tliedioxan was lemovedusinganitrogenblow down unit Tteresito 

into methanol (0.5nd) and dimefliylsul&xide(0.5nil)andi«irifiedusm^ 

preparative system to give ^ title compound (Ifimg) 

J^(Chlorofonn-d6)50.94-1.08 (2H,xa), 1.15-1.34 (3H no L^^^^^^ 

1 73 (lH,m), 1.73-1.83 (4H,m). 3.30 (2H.t,), 5.91 (lH,bs) 6.88-6.98 (lH.m) 7.08-7.1 (IH, 

m). 7.66 (IH. bs). 8.16-8.25 (IH, m). 8.75 (IH, s). , r „ p vr n 

hCMS t = 3.66min, \MH+] 415 consistent with the molecular formula CjHijFsN^O 

F:v.n, p1e243:2.P --Pl"^^"-^-trifluor otn.tln;l-i,benvlaminoVt-trifluotDmefc^^ 
rflrT ywtvlic aci' ^ .^Inhexvlmffthvl-amide. ^ 



30 



In a manner simflar to Example 242. 2-cWoro4-trifluoromethyl-pyrimidine-5-carboxyhc acid 
cyclohexylmethyl-amide (Example 166a) (50mg) in 1.4-dioxan (1ml) and 2-fluoro-3- 
trifluoromelhylphenylamine (Aldrich) (156mg) were reacted to gi^ the tifle ^omd^^^^^^ 
NMR (Chloroform-d6) 5 0.94-1.08 (2H, m), 1.15-1.34 (3H. m). 1.55- 1.59 (IH. m). 1 .65-1.73 
XmM.73-1.83(4H.m).330(2H.t.).551(lH.bs).7.28-7.37(2H.m).7.74(lH,b^ 

8.73 (lH.m), 8.77-8.80 (lam) 
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LCTMS t= 3.66mm [MH^ = 465 cansistent with ihe molecular fonnula C20H19F7N4O 
PvaTnple 244 : 2^2-CMQro-4-methvlpheD Y^animn).4-trif1uQromet3ivl>P^ 




To a solution of 2H?Moro^trifluaromethyl-i)yriimdine-5-c^^ acid cyclohexylmethyl- 
amide (Exanple 166a) (50mg) in 1,4-dioxan (Iml) was added 2-cMoro-4-metiiylplienyIaimiie 
(Aldrich) (109mg) the mixture was stirred at reflux for 24 hours using a Radleys Greenhouse 
Parallel Synthesiser. The dioxan was removed using a nitrogen blow down unit The residue was 
1 0 taken up into methanol (0.5ml) and dimefliylsulfoxide (0.5ml) and purified using mass directed 
auto-preparativc system to give the title conq>ound ) (24mg) 

miR(MethanoW6) 8 1.50-1.60 (2H, m), 1.70-1.89 (3H, m), 2.06-215 (IH, m), 2.2-2.26 (IH, 
m), 2.27-2.38 (4H, m), 2.88 (3H, s), 3.71 (2H, d), 7.68 (IH, d), 7.85 (IH, s), 8.31 (IH, d), 9.10 
(lH,s). 

1 5 LC/MS t - 3.81min, [MH*] = 427 cansistent with the molecular formula C20H22 CI F3N4O 

Pyamjile 245: 2>r4- Ch1oTQ-3-meth^ ^^^»Y^«^^"n).4-lrifluoromethvl-Pvri 
acid cvcloliexvlmethvl-amide. 



20 hi a manner similar to Exan?)le 243, 2K:hlaro-4-trifluoromefliyli)yrimidine-5K;aib^ add 
cyclohe^QThnethyl-amide (Example 166a) (5Qmg) in 1,4-dioxan (1ml) and 4-cMoro-3-metho3Qr. 
phenylamine (Wychem) (122mg) were reacted to give the title compound (33mg) 



NMR (Methanol-d6) 5 0.95-1.06 (2H, m), 1.20-1.34 (3H, m), 1.55-1.64 (IH, m), 1.65-171 (IH, 
m), 1.72-1.85(4H, m), 3.19 (2H, d), 3.90 (3H, s), 7.18 (IH, dd), 7.27 (IH, d), 7.80 (IH, bs), 8.64 



LC/MS t = 3.79mm, [MH*! 443 consistent with the molecular formula C20H22 CIF3N4O2 

Example 246: 2-f5-qilQro-2-^metfavlphenvbmino>-4-t rifluQromethvl-Pvri 
acid cvclohexvlmethvl-amidc. 




25 (lH,s). 
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In a mannejf similar to Example 243, 2-chloro-4-trifluoromefliyl-pyriimdine-5-carboxylic acid 
cyclohexylmethyl-amide (Example 166a) (50mg) in l,4.dioxan (1ml) and 5-chloro-2-methyl 
aniline (Aldrich) (1 lOmg) were reacted to give the title compound (36mg) 
iqMR(Methanol-d6) 51.47-1.59 (2H. m). 1.72-1.89 (3H, m), 2.05-2.18 (IH, m) 2.19-2.25 (IH. 
m), 231 (4H, t), 2.79 (3H, s), 3.71 (2H. d), 7.76 (IH. dd), 7.76 (IH. d). 8.17 (IH. ^. 9.09 (IH. s) 
LOMS t =3.77min {MH^ = 427 consistent with the molecular fonrnda C20H22 CIF3N4O 

ExaTu ple 247: ?.n-rn^1oro-4-fl "»i-»-r>'<^y1at "i^'>^«riflQor"TnetliYl-Pvrimidi^ 
acid cvclopentvlmethvl-amide 




2-<ailoro-4-trifluoromethyl-pyrimidine-5-carboxyHc acid cyclopenlylmeliiyl-amide (1 16mg 
Example 183a), 3-cHoro4.fluoroanilinB (ex-Aldrich. 275mg), and 1,4-diaxan (1.2ml) were 
stirred at lOO^C under niirogen for 6h. The cooled reaction mixture was evaporated in vacuo, 
treated with ethyl acetate ( 5ml), washed with aqueous 2M hydrochloric acid (2 x 3ml), foUowed 
15 by brine, and dried ( NazSO*). The solution was evaporated in vacuo to give the title compound 
(104mg). 

NMR5 (DMS(>d6)1.15-U2 (2H.m), 1,46-1.66 (4H,m) 1.66-1.78 (2H, m). 2.1 (IH, q), 3.17 
(2H,t), 7.4 (IH, t). 7.63-7.7 (IH. m), 8.05(1H, dd), 8.61 (IH. t). 8.79 (IH, s), 10.6 (lH,s). 
LOMS t = 3.7 min. Molecular ion observed [MH+] = 417 consistent with tbe molecular formula 
20 C,sH,7ClF4N40. 

TTv^m pIP 94«t 7-f^-Chloro fl..»^>v^ln^« Y'"""'^"^^""<«'""^'^^^^^-°^'"^^'^-^ 
acid cvclopoitvlmethvl-amide 

F— ^ — ^ 9 




F 



25 In a manner similar to Example 247. 3-chloro-2-fluoroaiiiline (ex-Acros, 275mg) was reacted for 
18h, woriied }jp analogously, then stirred in isohexane (6 ml), and filtered off to give the title 
conq>ound (82mg). 

NMR 5 (CDQa) 1.2-1.34 (2H. m). 1.55-1.76 (>4H, m+H20), 1.78-1.89 (2H. m). 2.16 (IH, q), 
3.41 (IH, t), 5.83-5.95 (IH, brt), 7.1-7.18 (2H. m), 7.28 (IH. s). 7.66 (lH,brs), 8.3-8.4 (IH, m), 

30 8.75 (lH,s). , , * , 

LC/MS t = 3.7 min. Molecular ion observed [MH^ 417 consistent with Ihe molecular formula 

CHitCIF^N^O. 

Bvani plP 7M' ?-r?.r:h1nT(>5-fluor» -p1^awlaminoV44rifhK)romgthvl-pv^ 
35 acid cvclopentvlmethvl-amide 
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2^Moro44rffluoKmie%li>yriimdiiie-5-caibo3qrIic acid cyclopentylmethyl-amide (lOOmg 
Example 183a), 2-chloro-5-fluoroamIme (ex-nuorochem, 237mg), aad 1,4-dioxan (1 ml) were 
stirred at 100°C under nitrogeai for 18h. The cooled reaction mixture was evaporated in vacuo, 

5 treated with efl^l acetate (5 ml), washed with aqueous 2M hydrochloric acid (2 x Sml), followed 
by watCT (2x3 ml), and dried (NazSO*). The solution was evaporated in vacuo and fte residue 
purified by mass directed autopreparalive purification to give the title compound (3 5mg). 
NMR6 (CDQs) 1.2-1.35 (2H,m). 1.53-1.76 (>4H, m+H20), 1.78-1.90 (2H, m), 2.17 (IH, q), 
3.41 (2H, dd), 5:9 (IH, brt), 7.0-7.11 (2H, m), 7.65-7.7 (IH, m) 8.56 (IH, dd), 8.79 (IH, s). 

1 0 LC/MS t = 3.67 min. Molecular ion observed [MH*] 417 consistent with the molecular formula 

C,8H,7C1F4N40. 

Rvam plft 250: 2-r3.4-r>icWorophenv1aminoV4-tri fluoromethytovrimidine-5-carboxylic acid 
ftetrahvdro-pvran-4-vlmethvlVaimde 




In a manner similar to Reference Exairple 1(c) 2-(3.4Hiichlorophenylanmio>4-trifluaroniethyl- 
pyrimidine-5-caiboxylic acid (30mg) and 4-amiaomethyltettahydropyran pOmg, ex 
CombiBlocks) afforded the title conqmund (38ing). 

NMR (DMSOd6) 5 1.18-1.25 (2H, m), 1.62 (2H, d), 1.74 (IH. m), 3.1 (2H. t). 3.25 (2H, m), 3.85 
20 (2H, d), 7.60 (IH. t), 7.69 (IH, m). 8.16 (IH, dd). 8.64 (IH. t). 8.84 (IH, s), 10.70 (IH, s) 

LCMS, t = 3.45 min, Molecular ion observed (MH^ = 449 consistent with the molecular formula 

C„H,7N4 02^'a2F3 



25 



P^atn ple 251- ?-( Pht'nv1amiTi f>^.4-trifluoro niethvl-pvrimidine-5-caiboxvhc acid 
cyclopenty lTTiftfh Yl-aTnide 




M a manner similar to Reference Exan^le 1 (c), 2-(Phenylamino)-4-trifluoromethyl-pyrimidine- 
5-carboxyUc acid (30mg) and cyclopentyhnethylamine bydrochioride (21mg) afforded the title 
conq)ound (32mg) after purification by trituration with diethylether. 
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NMR (DMS0-d6) 8 120-1.25 (2H. m), 1.48-1.72 (6H, m), 2.07 (IH, m), 3.13 (2H, t), 7.04 (IH, 
t), 7.34 (2H. t), 7.74 (2H, d), 8.58 (IH, t), 8.70 (IH s), 10.35 (IH, s) 

LCMS, t = 3.52 fflin, Molecular ion observed (MH*) = 365 consistent wilii the molecular formula 
C,sHa9N4 0F3 

PTfttnple 252! 2^2-Fluoro-3-trmuoioiP '^ ^^i *1^"' Y'«"<"o''-4-trifluofome<hv^ 
carboxvlic acid cvclob iitvlmethvl-amide 



10 



15 



20 



25 



30 




2<MQro-4-trifhiorome%l-pyriniidm-5-caiboxylic add cyclobutylmeftyl-amide (200mg) in 2- 
fluoro-3-<trifluoromefliyl)aniline (0.5ml) was heated at ISO'C under microwave irradiation for 30 
minutes. The residue was dissolved in dichloromethane and purified over silica gel (Merck 9385) 
using the Biotage Horizon system eluting with 10% ethylacetate / isohexane to 100% ethyl 
acetate gradient to afford tiie title con^wund. 

NMR (CDQs) 51.70-1.81 ( 2H. m), 1.86-2.00 (2H, m). 2.07-2.17 (2H, m), 2.5 1-2.65 (IH, m), 
3.48 (2H. dd). 5.78-5.86 (IH. m). 7.25-7.36 (2H, m), 7.70-7.76(lH, bs), 8.64-8.72 (IH, m). 8.75- 

8.79 (lH,s) , , 

LCVMS, t = 3.64min, Molecular ion observed (MH*) = 437 consistent with the molecular 
fomnilaCi8Hi5F7N40 

PvnTnp1e253:7- (7-Methvl-4-ch1 nrr^ rWlamino V^-trifluoromethvl-nvrimidi^^^^ 
acid cvclo hiit Ylwiethvl-amide 




35 



To a solution of 2-chloro-4-lrifluoromethyl-pyiiniidin-5-carboxyUc add cyclobutylmethyl-amide 
(50mg) in 1,4-dioxan (1.0ml) was added 2-methyl-4-chloroani1jne (120mg) and the solution 
heated at 180'C under microwave irrdiatian for 30 x 2 minutes. The residue was dissolved in 1:1 
DMSO : methanol (1 .OmI) and purified by Mass Directed Auto-Purificalion to afford the title 
con5)OTmd (36mg). 

NMR (CDQ,) 5 1.79-1.80 (2H. m), 1.85-1.99 (2H, m), 2.05-2.16 (2H. m), 2.25-2.63 91H, m). 
5.74-5.83 (IH, m), 7.15 (IH, bs), 7.2-7.78 (2H, m). 7.81 (IH, d). 8.66 (IH, s) 
LC/MS,t= 3.6min,Molecularionobscrvcd(MH^= 398 consistent wifli the molecular formula 
CigHigCl F3N4O 
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Example 254: 2-f2TrifluoromethvI-4->bromo-phenvlaimnol-4-trifli^ 
carboxvlic acid ftctraliv(kcKpvra3i-4-Y lnift thvlVaim 

F 

H 



5 2'<Moro-4-triflu(TOmethyl-pyriniidin-5K;^^ acid (tetrahydroi>3Tan-4-ylmefli^^ 

(80mg) in 2- trifluorome1iiyl-4-bromoamline (O.Sml) was heated at 190**C under microwave 
irradiation for 20 minutes. The sample was purified by mass directed auto-purification to afford 
the title conq>ound (21mg). 

NMR (DMS0-d6) 5 1.15-1.23 (2H, m), 1.57 (2H, d), 1.60 (IH, m), 3.09 (2H, t), 3.26 (2H, t), 3.84 
10 (2H, d), 7.51 (IH, d), 7.95 (2H, m), 8.58 (2H, s,t), 10.00 (IH, s) 

LC/MS, t = 3.41 mm, Molecular ion observed (MH*) = 529 consistent with the molecular 
formula C19 Rn N4 ^^Br 

Example 255: 2-r3-ChlorophenvlartiinoV4-trifluoromethvl-pyrimidine"5-ca^^ acid 
15 ftetrahvdiothiopvran-4-vlmcthvD amide 

a) 4-(Aminomethyl)tetrahydrothiopyran 




A solution of borane-tetrahydrofiiran conD5)lex (IM in tetrahydrofuran, 1 Iml) was added over 
20 Sminutes to a solution of tetrahydro-2H-thiopyran-4-carboiiitrile (1.27g) [Heimgartner et al, Helv. 
Orirn. Acta 80(5), 1528 (1997)] in dry tetrahydrofiiran (5njl) under nitrogen at room ten5}eratuie. 
The solution was heated at reflux ovemi^t, then cooled to 20^. Methanol (15ml) was added 
dropwise keeping the temperature below 25''C, then the mixture was cooled to 0°C and dry 
hydrogen chloride was bubbled fiirough for 15mins. The resulting mixture was heated at reflux 
25 for 1 .5 hours, evaporated and the residue re-evaporated twice Jfrom methanol. Ether (30inl) was 
added giving a white oily solid. The ether was decanted and the residue was dissolved in water 
(30ml) and extracted with dichloromelhane (2 x 30ml). The remaining aqueous was made 
strongly basic with sodium hydroxide and extracted with dichloromethane (2 x 30ml). The 
combined extracts were dried over potassium carbonate and evaporated to give the title 
30 compound (390mg) 

NMR (DMSO) 5 1 2 (5H, m), 2.0 (2H, m), 2.36 (2H, m), 2.55 (4H, m). 

b) 2-(3-Chlorophenylainino)-4-trifluoromethyl-pyriimdine-5-carboxylic acid 
35 (tetrahydrothiopyran-4-yImethyl) amide 
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F 




In a maimer similar to Reference Exan5)le lb) 2-(3-cfalorophenylaniino)-4- 
liifluoroineaylpjrimidine-S-caiboxylic acid (95 mg) and 4-(anmome%I)tetraliy(frotMopyran 
(79mg) (above) gave the title compound (92mg). 

5 

NMR (DMS0-d6) 8 126 (2H, m), 1 .55 (IH, m), 2.01 (2H, m), 2.60 (4H, m), 3.10 (2H, t), 7.09 
(IH, m), 7.37 (IH, t), 7.65 (IH, m), 7.96 (IH, m), 8.63 (IH, t), 8.81 (IH, s), 10.6 (IH, s). 
LC/MS CFl 1 1437, t = 3.61 min. Molecular ion observed (MH*) = 431 consistent wife the 
molecular formula C18H1835CIF3N4OS 

10 

Exam ple 256: 2-(2.4-McMorophenvlamino^-4-trifluorome1hv l-pvrinndjne-5-car^ acid 
(tetrahvdrothiopvran-4-v^ TnftfhyT) amide 

ci 

In a mamier similar to Reference Example lb) 2-(2,4-dichloroplienylamino)-4-1rifluoromefltyl- 
1 5 pyrimidine-5-carboxylic acid (106 mg) and 4<aminoniethyl)tetraliydrothiopfyraa (79mg) 
(Exan^)le 255a) gave the title conipound (82mg). 

NMR (DMS0-d6) 5 1.27 (2H, m), 1.55 (IH, m), 2.00 (2H, m), 2.59 (4H, m), 3.08 (2H, t), 7.47 
(IH, m), 7.57 (IH, d), 7.72 (IH, m), 8.59 (IH, t), 8.64 (IH, s), 10.0 (IH, s). 
20 LC/MS CFl 1 1493, t = 3.70 min. Molecular ion observed (MH*) = 465 consist«it witii the 
molecular formula C18H1735CI2F3N4OS 

Exam ple T^EV. 2-f3 -CMorophenY ^arniTift)-4..t rifluoromethvl -r>^ acid f2-oxo- 

propvll-mnide 




To a stirred solution of 2<3-cUoro-phenylaimno)-trifluoromethyl-pyrimidine-5-carboxyl^^ add 
(2-hydroxy-propyl>amide (200mg) in dimefliylsulfoxide (6.0inl) and triethylamine (324mg) at 
O^'C was added a solution of sulphur trioxide-pyridine complex (250mg) in dimeliiylsulfoxide 
30 (6.0ml). This was allowed to warm to room tenq)erature and after 2 hours the mixture was diluted 
with dicfaloromelhane and washed twice with O.IN hydrochloric acid. The organic layer was dried 
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(Na2S04) and evaporated The ssanplc was purified by mass directed auto-purification to afford 
the title compound (91mg). 

NMR (DMSO-d6) 5 2.15 (3H, s), 4.13 (2H, d), 7.10 (IH, d), 736 (IH, t), 7.67 (IH, d), 7.96 (IH. 
5 s), 8.84 (IH, s), 8.94 (IH. t), 10.55 (IH, s) 

LC/MS, t = 3.18 min, Molecular ion observed (MH*) = 373 consistent with the molecular formula 
C,sH,2N4 02F3''a 

Exam ple 2 >r3-ChIorophenvlaminoM-trifluoromethvbvrimidme-5'Car^ acid fdioxo- 
10 hexahydn>l/6-fliioTrwm-4-vlmethvlVamide 



F 




2-(3-CMorophenylamino)-4-trifluoromethylpyrimidine-5-carboxylic acid (tetrahydro-thiopyran-4- 
1 5 yhnethyl)-araide { Exatnple 255) (82ing) was dissolved in dicHoromethane (15rnl) and cooled in 
an ice bath. A solution of S-cfaloropetbeDZoic acid (95iDg ; Lancaster 50-56%) in 
dichloromethane (5ml) was added dropwise over 5 mins. The resulting solution was stirred at 
room temp for 2 hrs then a saturated solution of sodium sulphite (10ml) was added and the 
mixture was stirred for 15 mins. Dichloromethane (20ml), saturated sodium bicarbonate solution 
20 (20ml) and water (30ml) were added, separated and the organics were washed with water (2 x 
3Qml), dried over magnesium sulphate and evaporated to an oil. Purification by chromatography 
on silica gel (dicUoromethane/melhanol 10:l)gave the title compound (17 mg). 

LC/MS t = 3.09 min. Molecular ion observed (MH*) = 463 consistent with the molecular formula 
25 Ci8Hig35c]P3N403S 

Example 265: 2-f2.4-Dichlorophenv] flir>iiin )^iTifluoroinet >TYlpY"^i d^^ acid 

f dioxo-hexahvdro-l/^-tfaiopvran-4-vlmethvn-amide 

F 




30 

In a similar manner to Example 264, 2-(2,4-dicHoropheaylamino)-4-trifluoroinethylpyrimidine- 
5-caiboxylic acid (tetrahydro-thiopyran-4-ylmethyl)-amide ( Exanople 256) (72mg) and 3- 
chloroped)enzoic acid (146mg) gave the title compoimd (63mg) 

35 
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LCMS t = 321 min. Molecular ion observed QOSt) = 497 consistent with the molecular 
fomiula Ci8Hi735a2F3N403S 

KYflmple 76 6: Preparation of Nanoip illR<^ nnmpound 

5 

2.5 g of con^wund of example 176 was weighed into a 10 ml centrifuge tube. 25 nd of 0.3mm 
yttrium zkconium (YTZ) ceramic milling beads (Manufacturer: Tosoh, Japan; Supplier: Glen 
Creston Ltd,, batch no. 5280130030)") was weighed into a 50 ml milling pot. 22.5 ml of aqueous 
1 .5% HPMC was measured with a measuring cylmder into a 100 ml beaker. This solution was 

1 0 homogenised for 3 seconds with an Ultra Tuirax T25 homogeniser. Approximately 200 mg of the 
2.5 g of the conq)ound was added to the HPMC solution and homogenised at the lowest speed 
setting until the powder was wetted. This was repeated until all the con^wund had been added. 
The speed of the homogeniser was then increased to maximum and the suspension was 
homogenised for a farflier 3 minutes. This suspension was allowed to stand for 30 minutes in 

1 5 order to allow some of the foam to disperse. The suspension was liien poured into the 50 ml pot 
containing the YTZ milling beads, stirring to release any trapped air. The lid to the pot was then 
fitted and the pot sealed with some Nesco fihn. This procedure was repeated for a second 50 ml 
nanomilling pot and both pots were placed on a Retsch mill and milled for a total of 8 hours. 

The milling pots were removed from the Retsch mill and left to cool and for the foam to disperse 
20 overnight In the morning the suspension and bead mbcture was passed through a 200^, 40 mm 
diameter screen. The contents from each 50 ml pot was washed with aqueous 1.5% HPMC: 10% 
of the original suspension volume (i.e. 2.5 ml). The suspension from the 2 pots was combined to 
make 1 batch. The suspension obtained from flie method above was named the concentrate. 

A san^le of the concenlrate was diluted 1 in 4 with aqueous 1.5% HPMC to give a nominal 
25 concentration of 25 mg/ml. This first dilution was assayed by HPLC. The concentration of the 
concentrate was calculated to be 91 .21 mg/ml. 

BFLC conditions 

Column: Symmetry C] g 5ji 3.9x150 mm column; flow rate 1 .0 ml/min; column temp 40°C.; UV 
detection at 280nm. 
30 Mobile phase gradient: A: water + 0.1% trifluoro acetic acid (TFA) 

B: acetonitrile + 0.1% TFA 

Table A: HPLC gradient 
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30 



90 



10 



A particle size analysis was earned out on the Lecotrac laser particle size analyser. The results 
are shown in Table B along with the results from the starting material for comparison: 

Table B: Particle Size Analysis 





H-' ' "'^^'^^^'''^^^ 




■r: ;.\;.-V.,':'" -s..t.vW,W 








Example 176 


13.15 


68.7 


0.33 


1.78 



A dilution of nominally 1 5.0 mg/ml was prepared using 2136 ml of the concentrate and (100 - 
20.34) ml = 83.64 ml of dfluent (aqueous 1.5% HPMC). 

Con5)ounds of Examples 19, 34, 194, 217, 228, 247 were nanomilled on a 1 g scale using Ihe 
1 0 process described above and the particle size analysed pre and post nanomilling. Hie results are 
given in Table C. 

Table C 
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Ex 247 


132 


68.7 


0.64 


2.53 


Ex217 


5.70 


34.9 


0.34 


1.30 


Ex 19 


5.22 


25ii 


0,40 


1.40 




4.65 


47.1 


0.44 


1.69 




6.78 


33.7 


0.56 


1.97 




10.46 


32.7 


0.18 


0.56 
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Foimulatians for phannaceatical use incorporating coin)ounds of the present invention 
either pre or post nanomilling can be prepared in -various forms and wifli numerous excipients. 
Bcan^tles of such formulations are given below. 

RTcam ple 267: Inhalant Formulation 

A con?)ound of fanmla CD or a pharmaceutically acceptable derivative thereof, (1 mg to 
100 mg) is aerosolized fiom a metered dose inhaler to deliver the desired amount of drug per use. 

Example Tablet Formulation 



TaWets/rngredients Tablet 

1. Active ingredient 40 n^ 
(Conqjound of formula (I) or pharmaceuticany acceptable derivative) 

2. Cornstarch 20 mg 

3. Alginicacid 20 mg 

4. Sodium Alginate 20 mg 

5. Mg stearate 1-3 =«g 



Procedure for tablet formulation: 

Ingredients 1, 2, 3 and 4 are blended in a suitable mixer/blender. Sufficient water is added 
portion-wise to the blend with carefid mixing after each addition unffl the mass is of a consistency 
to permit its conversion to wet granules. The wet mass is conv«aiBd to granules by passing it 
Hiiough an oscillating grannlator using a No. 8 mesh (2.38 mm) screen. The wet granules are 
dien dried in an oven at IWF (60°C) until dty. The dry granules are lubricated with ingredient 
No. 5, and the lubricated granules are compressed on a suitable tablet press. 

Example 269: Parenteral Formulation 

A phannaceutical composition for parenteral administration is prepared by dissolving an 
appropriate amount of a conqjound of formula (I) in polyethylene glycol with heating. This 
solution is then dHuted witii water for injections Ph Eur. (to 100 ml). The solution is then 
rendered sterile by filtration through a 022 micron membrane filter and sealed in sterile 
containers. 
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Cla ims 

1 . A compound of formula (T): 



wherein: 




Y is phenyl, optionally substituted wifli one, two or three substitaents; 

is selected from hydrogen, Ci-^ alkyl, C3.6 cycloalkyl and halosubstitutedCw alkyl; 
is (CH2)raR^ where mis 0 or 1; 

or R^ and R^ together with N to which they are attached form an optionally substituted 4- 
to 8- membered non-aromatic heterocyclyl ring; 

R^ is an optionally substituted 4- to 8- membered non-aromatic heterocyclyl group, an 
optionally substituted C3-« cycloaliyl group, an optionally substituted straight or branched Q^io 
alkyl, a Cs.7 cycloaBoBiryl or R^; 

R* is selected from hydrogen, Ci-6 alkyl, Cs^ cycloalkyl, or halosubstitutedCi^ alkyl, 
00CH3,and SOaMe; 

R^is 




wherein p is 0, 1 or 2 and X is CH2 or O; 

R^ is metiiyl, cMoro or CHxFn wherein n is 1 , 2, or 3 , X is 0, 1 or 2 and n and X add up to 

R^ is OH, Ci^aDcDxy, NR'^'*, NHCOR^ M^S02R^ SOqR^; 

R^^isHorCi^alkyl; 

R^isHorCi^Usyl; 

R* is Ci-6alkyl; 

qisO, lor2; 

or a pharmaceutically acceptable derivative thereof. 

2. A compound as claimed in claim 1 wherein Y is a substituted phenyl. 

3. A compound as claimed in claim 1 wherein flie compound is of formula (la): 
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wherein; 

?n^ected from hydrogen, alkyl. C^cycloalkyl and halosubstitutedC^ alkyl; 
R^is(CH2)Jf^^whereinisOorl; 

orR'andR^togethfir^thNto^chtheyateattacbedforma4-to8-memberedn«i- 
aiomticringselectedftomazetidii>yl.pyrmBditQrl.moipliolm^^ 

tetrahydropyridinyl, azapine, oxapine, azacyclooctanyl, azaoxacyclooctanyl and 
azatWaoyclooctanylanyofwHchcanbein^ubstitutedorsubsti1utedbyoue.tv«)ora^^ 

substitueats selected ftotn C« alkyl. aJkoxy, a hydroxy group, a cyano group. Mo. sulfonyl 
group, methylsulfonyl, NR"^"*, NHCOCH,, (==0), and ^NHCH3. 

R^ is 2- or 3- azetidinyl, oxetanyl, lirioxetanyl, iiuoxetanyl-s-oxide, flnoxetanyl-s.s- 
dioxide, dioxalanyl. pyirolidinyl. tetrahydrofuranyl, tetrahydrotbiophenyl. inorpholinyl. 
ptperidinyl. piperazinyl, teirahydropyranyl, tetrahydrothiopyranyl, thiomotpbobnyl 
ariomorpholinyl-s,s-dioxide.te1iahydropyridinyl. azapine, oxapine. 
azaoxacyclooc^yl, azathiacyclooctanyl. oxacylcooctanyl, to^^^^ 
group astrai^to^brancbedCu«alkyl.aC5.,oycloalk«nylorR^anyofwkcbcanbe 
^bstitutedorsubsUtutedbyoae.twoorthr«subsdtuentssel^tedfr^^ 
ahydroxygroup.acyanogroup.Mo. sulfonyl group. mefhylsulfoayl.NR R .NHCOCH3, 

(=0),and-CONHCIfc; , , _ , 

R" is selcctedfromC«alkyl.MosubstitutedQ.aaIkyl, C.^ atoxy, ahydroxy gro^^ a 

cyano gro.^. Mo. a C..alkyl sulfonyl group. ^NH. -NHCOCH3. -COOH. MosubstitutedC.. 
aDcDxy.SCi^aliyl andSOzMR*^**; . 

R'-is selected fiomhydrogen, alkyl. C«cycloalkyl. or MosubsbtutedC« aliyl. 

C0CH3,and SOzMc; 
R^'is 




3; 



whcrempisO,lor2andXisCH2orO; ^ ^ 

R''istnethyl.chloroorCHxFnwhereinnisl.2,or3.xis0.1or2andnandxaddupto 

R' is OH, C^alkoxy. NRV, NHCOR'. NHSOjR'. SOqR'; 

R^isHorC^lkyl; 

R'^isHorCi^aliyi; 

R'isC.^Ikyl; 

q is 0, 1 or 2; 

disO. l,2or3 
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or apharmaceutically acceptable derivative thereof. 

4. A conq)oiind as claimed in any one of claims 1 to 3 wherein is Ci^salkyl or hydrogen. 

5. A coir?)Oimd as claimed in any one of claims 1 to 4 wherein is CF3. 

6. A conqjound as claimed in claim 1 or 3 selected from any one of Examples 1 to 265 or a 
phaimaceutically acceptable derivative thereof. 

7. A compound as claimed in any one of claims 1 to 6 nanoparticulate form. 

8. A pharmaceutical composition comprising a conqjound as claimed in any one of claims 1 
to 7 or a pharmaceutically acceptable derivative thereof. 

9. A pharmaceutical composition as claimed in claim 8 further comprising a pharmaceutical 
carrier or diluent thereof. 

10. A method of treating a human or animal subject suffering from a condition which is 
mediated by the activity of cannabinoid 2 receptors which comprises administering to said subject 
a thempeutically effective amount of a compound of formula (T) as claimed in any one of claims 1 
to 7 or a pharmaceutically acceptable derivative thereof. 

11. A method of treatment as claimed in claim 10 wherein the condition is an immune 
disorder, an inflammatory disorder, pain, osteoporosis, or a renal disorder. 
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